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Cessna Bobcat, Twin-engined Trainer 


World's largest educational institution today is the AAF Training Command. 
In centers throughout the country, hundreds of thousands of the world’s 
finest pilots, ground and air combat crew technicians are trained for 
action. A tribute to the efficiency of the Training Command, and to the 
craftsmanship of the workers who build the training planes, is the safety 
PESCO engine-driven record of the AAF, unequalled in point of flying hours. PESCO Products 
fuel pump, stondard Co., 11610 Euclid Avenue, Cleveland 6, Ohio. (Division Borg-Warner) 
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Make Your Own Postwar Plans Now 


To Beeome a Leader In Aviation 


stwar planning is a subject of conversation and official 
discussion everywhere. 

But how about your plans for your own career in Postwar 
Aviation? : 

Making these plans is your job! 

In making plane for yourself, bear in mind that, as always, the 
best career opportunities, the positions of leadership will go to 
those with the best preparation. It is for the men who want the best 
preparation that Parks Air College has built its courses of training. 

“It would be fortunate if there were more of your graduates 
available...”’, wrote an aircraft manufacturer who was asking for 
more Parks graduates. ‘Major airline operators tell me, too,” he 
added, “that the reputation of your graduates is outstanding ...”’.* 

“*Immediate adaptability of your graduates, resulting from a 


thorough foundation in aircraft principles and methods, has 
wrote another aircraft manufacturer.* 

For more than 10 years executives in Aviation have been 
calling for all Parks graduates as rapidly as they are available 
and many of these graduates now hold some of the most respon- 
sible positions in the aviation industry. 

You, too, can win acceptance in Aviation for yourself. Leader- 
ship opportunities will be open to you if you make and follow 
through with your plans to take advantage of the preparation 
that Parks Air College offers you. The Parks Air College 64- 
page catalog includes complete information. It is yours for the 
asking. The coupon or postcard request will bring it to you. 


PARKS AIR COLLEGE 


114 Cahokia Road 
East St. Louis, Ill 





* Underscoring ours 


PARKS RECOGNITION 


PARKS AIR COLLEGE was founded 
August 1, 1927. 

Has enjoyed full Federal approval long- 
er than any other aviation school. 


Ts accredited in its Aeronautical Engi- 
neering School by the Minois Superin- 
tendent of Public Instruction. 

is included, since 1938, in The Directory 
of Colleges and Universities, issued by 
the United States Office of Education. 


Ifas a capacity for enrollment of 300 
commercial aviation students, also de- 
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tachments of U.S. Army Air Forces 
Aviation Cadets. 


Has its own airport with a school plant 
of 25 buildings devoted to school pur- 
poses entirely, also a group of fields for 
military flight training. 

Has a faculty of 104, each especially 
qualified for his particular field of 
instruction. 


Open to high school graduates with a 
ranking in the upper two-thirds of their 
classes. 


—_—<—— 
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Enroliment limited 
to Male Students. 


“Rtareh 27 108. 


' PARKS AIR COLLEGE 


114 Cahokia Road 
East St. Louis, [linois 


Please send me the Parks 64-page catalog 

giving complete details of the courses 

offered in commercial aviation training. 
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The high standing of CURTISS-WRIGHT TECHNICAL 
INSTITUTE is indicated by Mr. Donald Douglas, Presi- 
dent of the great Douglas Aircraft Company, in choosing 
this school for his own son’s training. In addition, this 
school was selected to train Army Air Force mechanics 
by our government in 1939, long before the war. 





IF YOU ARE 17 AND 
AIR-MINDED .PREPARE 
FOR DOUBLE-DUTY 


Get training for war service 
and training for an after- 
the-war coreer . BOTH 
AT THE SAME TIME 


Be in the position to enter 
the service of your choice 
and be in line for higher 
grades and ratings as well 
as being equipped for a fu- 
ture in the Industry of the 
future AMERICAN 
AVIATION 


TRAINING 


OOK Desé Your Career 
dé — jor Y 



















THIS TOWER OVERLOOKS AVIATION’S MOST DISTINGUISHED SCHOOL OF AERONAUTICS Mal] MAIL 


WRIGHT 
TECHNICAL te INSTITUTE 


GRAND CENTRAL AIR TERMINAL, 1225 AIRWAY, SLENDALE (LOS ANGELES) CALIF. 
UNDER PERSONAL SUPERVISION OF MAJOR C. C. MOSELEY, OWNER, SINCE ITS ESTABLISHMENT IN 1929 


Contractor, te Lhe UY. §S. Army Air Corps 


CURTISS. 





JOIN THE U. S. AIR FORCES 


NO FLYING INVOLVED 
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ulunre in Huiation 


Today opportunities in Aviation are great. They will be greater after 
the wor. STOP... THINK... REASON IT OUT FOR YOURSELF. Men 
with necessary knowledge and skill must maintain America’s great Air 
Fleet. 


CURTISS-WRIGHT TECHNICAL INSTITUTE offers you intensive and 
specialized training in Aeronautical Engineering and Master Aviation 
Mechanics which will give you this knowledge and skill. 


The purpose of Curtiss-Wright Technical Institute training is to provide 
you with the highest standard of training, of superior value to yourself. 
That is why these courses have been specially 


DESIGNED . . . to provide high calibre training so you will be qualified 
to meet the exacting demands of the Aircraft Industry, C. A. A. and the 
Army Air Forces. 


DESIGNEC . . . to provide you with the basic foundation for leadership 
and responsibility in the industry. 


DESIGNED .. . to provide you with training that will equip you for a 
broad lifetime career in after-the-war Aviation plus training for war 
service now. 


DESIGNED . . . to make more money for you, so upon graduation, you 
can be independent and self-supporting for life. 


CURTISS-WRIGHT TECHNICAL INSTITUTE, one of the oldest, largest 
and most progressive aeronautical schools, located in the heart of South- 
ern California‘’s giant aircraft industry, is recognized the world over os 
on institution offering the highest type of Aviation training available. 
This training has been proven by the success of thousands of its gradu- 
ates in all phases of aviation activity, both civil and military. What it 
has done for them it can do for you. But you must ACT NOW... 
Don’t delay. 

The coupon will bring a profusely illustrated CURTISS-WRIGHT TECH- 


NICAL INSTITUTE catalogue with complete details. SEND FOR IT 
TODAY. It is FREE, without obligation. 


Offering specialized and proven training in Aeronautical Engineering and Master Aviation Mechanics 
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BE WISE—PROTECT YOUR FUTURE 

























TODAY @® DON'T ‘(DELAY 
WITEGUT COST OB GRLIGATION SEND ME FULL GHFORMATION AND CATALOG ON THE COURSE CHICAS SLOW 
OC AERONAUTICAL ENGINEERING COURSE 
COMASTER AVIATION MECHANIC COURSE 
O SPECIALIZED ENGINE COURSE 
CO SPECIALIZED AIRPLANE COURSE 
CO POST GRADUATE AERONAUTICAL ENGINEERING COURSE 
() SPECIALIZED AIRCRAFT SHEET METAL COURSE 
} AERONAUTICAL DRAFTING COURSE. HOME STUDY 
(C) AIRCRAFT BLUE PRINT READING COURSE. HOME STUDY 
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WATE OF BIRTH 
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HOW GOODYEAR AIRCRAFT CORPORATION 
SERVES THE AIRCRAFT INDUSTRY 


1. By constructing subassemblies to manufacturers’ 
Specifications. 


2. By designing parts for all types of airplanes. 
3. By re-engineering parts for mass production. 


4. By extending our research facilities to aid the 
solution of any design or engineering problem. 


5. By building complete airplanes and airships. 
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© 1943, The Studebaker Corporation 


The Connells of South Bend are traveling... 


They’ve left the job of building Flying Fortress 


engines at Studebaker to their Dad 


EORGE CONNELL is in the Ma- 

rine Corps. His brother Fran- 

cis is in the Navy. Both are in the 
air service. 


Only a little while ago they were 
one of numerous family groups in 
the Studebaker factories—headed 
by a father who has seen active 
service as a Studebaker man for 
over 28 years. 


War has separated many of the 
famous father-and-son teams that 
have long made fine craftsmanship 
one of the great traditions of Stu- 
debaker’s home community. 


But steadily, off to the fighting 
fronts, from the Studebaker fac- 
tories, move ever-increasing quan- 
tities of Wright Cyclone engines 
for the mighty Boeing Flying For- 


tress—tens upon tens of thousands 
of big multiple-drive military trucks 
—as wellas other vital war matériel. 


It’s reassuring to every Stude- 
baker man—on the production line 
or the firing line—to know that 
each shipment Studebaker makes 
today is helping to hasten the dawn 
of a safe, new tomorrow. After 
victory comes, still finer Stude- 
baker motor cars and mo- 
tor trucks than ever will 
be built for civilian use. 


STUDEBAKER 


Builder of Wright Cyclone engines for 
the Boeing Flying Fortress, big multiple- 
drive military trucks and other 
vital war matériel 





On his Studebaker job over 28 years 


Charles R. Connell began his Studebaker career 
before either of his air-crew sons were born. From 
early boyhood, their ambition was to follow in 
their father’s footsteps in the Studebaker plants. 
That has been a typical family experience in 
Studebaker’s home community for over 91 years. 
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Ten years after 


Turk Back, if you will, to 1933! That 
was the year in which the Century of 
Progress Exposition opened in Chicago. 

\nd it was also the year the Boeing 
247’s were introduced by United Air 
Lines — revolutionizing all former ideas 
of air transportation! 


Commercial ships up to that time had 
been principally biplanes or high-wing 
monoplanes which chugged along at a 
modest 115 miles an hour. 

The Boeing 247 changed all that. 
First all-metal, low-wing, 3-mile-a-minute 
transport, it reduced the fastest previous 
coast-to-coast time by one-third. In the 


FLYING 


recent words of an airline executive, “it 
made the greatest single advance in 
airline operating speed of any airplane 
before or after.” Even now, practically 
every modern airliner is an outgrowth of 
this original Boeing 247 design. 


That’s only the first part of the story. 


Today, ten years after, when most 
planes of that era have vanished from the 
skies, twenty-seven sturdy Boeing 247’s 
are doing heavy duty for the Army Air 
Transport Command. And many others 
are in service elsewhere in the world. 
One of these ships has flown some four 
million miles—and is still going strong! 








Back the Attack — with War Bonds 


The combined mileages of the Boeing 
247’s still in use would mount into 
astronomical figures 


Obviously, planes with such a record 
must be well designed and well con- 
structed. The same research, design, en- 
gineering and manufacturing skills are 
responsible for the famous Stratoliners,* 
the transoceanic Clippers, the Kaydet 
PT’s (Primary Trainers), and those 
great battleships of the skies, the Boeing 
Flying Fortresses.* 


Tomorrow as today, you can be sure of 
any product .. . if it’s “Built by Boeing” 
it’s bound to be good. 


DESIGNERS OF THE FLYING FORTRESS + THE STRATOLINEP + PAN AMERICAN CLIPPERS BOEING 


"THe TERMS ‘FLYING FORTRESS’ AND ‘‘STRATOLINER'* ARE REGISTERED BOEING TRADE-MARKS 
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FROM FLUTTER ang | . 
MAJOR AL WILLIAMS 


alias, “Tattered Wing Tips,” 
Gulf Aviation Products Man- 
ager, Gulf Bidg., Pittsburgh, Pa. 
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UNTOLD STORY... 


Weve NEVER told you about the 
dozens of tests that Gulfpride Oil is 
subjected to in our laboratories. They 
deal with viscosity, gravity, pour 
point, flash point, fire point, carbon 
residue, and a whole list of others. 


The reason we’ve not mentioned 
these tests is that we figured you’d 
be more interested in what Gulfpride 
does in your engine, than in what it 
does in our test tubes. 

And if you’ve used Gulfpride, you 
know that it forms less carbon and 
less sludge under the cruelest opera- 
ting conditions. You know that it 
gives your engine an extra margin of 
lubrication protection for longer peri- 
ods of time . . . the reason, of course, 
being the special Alchlor Process 
which extracts more of the carbon- 
forming-sludge-making elements from 


Gulfpride. 


Now, these characteristics of Gulf- 
pride are exactly the same ones that 
we confirm in our laboratory tests. 













And there’s the point... why should 
we waste time telling you what we 
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find in the laboratory, when you can 
so easily arrive at the same conclu- 
sions by using Gulfpride? 


BRAINTWISTER 


If three Marine pilots can shoot down 
three Japs in three minutes, how many 
Marine pilots would it take to shoot 
down 100 Japs in 100 minutes? 





Sure, we know it sounds simple! But, 


are you sure you've got the right answer? 


If you’re not, drop us a postcard. You 


"“T TAKES ALOT OF WAR 
GON?S To TRAIN ONE OF LS 








€ MARINES— (7 if 
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might even drop us a Braintwister of your 
own. But we won’/ use it unless you send 
the answer! That’s final. 


DIVERSIFICATION—CHAPTER UMPTEEN 


For many years Gulf has worked closely 
with the construction industry. 

We have served contractors with engi- 
neering counsel gained from first hand 
construction experience, as well as with 
special petroleum products. 

We're especially proud that our prod- 
ucts and our experience have been utilized 
in so many military construction jobs. 
We've pitched in on Army camps, mili- 
tary airports, landing strips, and many 
other war jobs. 

And still are! 





Gulf Oil Corporation and Gulf 
Refining Company...makers of 


GULF 
AVIATION 
PRODUCTS 








LOWER RADIAL CYLINDERS 


DURING STORAGE. 
STARTING ENGINE--- 

















IN THIS CASE WILL DAMAGE 
MAY ACCUMULATE OIL | | PISTONS AND RODS. TURN 
Xt] | ENGINE OVER BY HAND-- 















BEFORE FIRST START 

OF DAY. IF STORAGE 

HAS BEEN LENGTHY, 
DRAIN OIL FROM::: 


LOWER CYLINDERS BEFORE 
STARTING WITH THAT 


GOOD GULF 
AVIATION GASOLINE 




























Ae i SC lees le, 





te 


LY 














Mut 
DOWN 


UAYWAAY 


Out we go at around five 
thousand ... I never thought my 
Christmas tree would be a chute! 


Here I am, though .. . on this 
Holy Night . . . drifting down to 
earth ... to finish this job. 


Time’s short . . . and you know, 
as I look down below ...I say a 
silent prayer . . . whisper it 

to the air. 

Now... I'm coming down... 
coming down all safe and sound! 
coming down .. . to make 


“Peace on Earth... Good Will 
to Men!” a living reality. 

And next year... Back toa 
Christmas tree that’s green ... 
decorated with tinsel and 
ornaments .. . standing in a 
room that’s quiet and serene... 
where a fire on the hearth 

glows warm and friendly. Back 
home! Back to my freedom! 





Back to my own little mansion 
..- back to the ones I love! 


And, Sky Soldier, to bring you back 
safely, we are working day and night. 
To you ...and all like 
you ...to your loved 
ones, too ... we send 
our grateful Christmas 
greetings!) &e & & & 
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Air Power is winning the wer 
-.. The more Bonds you buy 
ee-the more hours they fly! 


SWITLIK PARACHUTE COMPANY 


Trenton, New Jersey 




















ft 
Many think of the air simply as a thrilling new dimension for’man to explore. Actually, it is far more. 
For here is a great new freedom for man—freedom to move at will, straight as an arrow, from any 
point on the Earth's surface to any other, unhindered by mountain, city or sea—freedom to range 
far and wide, as a bird, through the clear and illimitable reaches of the sky. 


The all-out effort of all citizens must be concentrated on War until the Axis slave-masters are 
crushed, if we are to enjoy any freedom. Today Jacobs employees are devoting their utmost to 
this vital objective—producing engines by the thousands for the United Nations, 


After this War is won, the technical developments created by Jacobs engineers and wrought by 
ey aIeXoMLelee) oS Mec cele diil-TiMlilioMttitlaoh Mmm olate pa iha-to Mt -lalellal-< M71 |M-lale] oli Mm ZelUME CoMUly- Mh iall Math, MRid-t-1eleui mei 
flight with utmost confidence and enjoyment. 
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Plastic 
Window 


@ SPEED NUT 
| WINDOW 
ATTACHMENT 


SPEED NUTS answer the problem of attaching 
plastic windows without danger of fracturing. They 
provide a spring-tension grip that frees the assem- 
bly from dead-tight fastening pressure. They also 
hold the plastic firmly in locked position under 
vibration and permit expansion and contraction 
of the plastic without damage. Washers are not 
needed as the wide bearing surface of the SPEED 
NUT spreads the load over a greater area and 
away from the screw hole. These SPEED NUTS are 
also applied faster—saving many manhour's time 
and reduce the net weight of the assembly. 
In the first case illustrated, a ‘‘U"’ type Speed Nut snaps over 
plastic edges in self-retaining position. A round type Speed 
Nut is used in the second installation with rubber grommets 
in larger screw holes for additional cushion and seal. In the 
third method, where 2 pieces of plastic overlap, a cup- 
shaped Speed Nut is used with o mated Speed Nut washer— 
both formed to extend the load farther from the screw hole. 
In writing for samples kindly give 
engineering details. 


TINNERMAN PRODUCTS 
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SPEED NUT WASHER 


INC., 2086 Fulton Road, Cleveland, Ohi 


IN CANADA: Wallace Barnes Co., Lid., Hamilton, Ontotio » IN ENGLAND: Simmonds Aerocessories, Lid., Londe 


THE FASTEST THING. /N FASTENINGS / 
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More HOURS FOR FIGHTING 


In pre-Pearl Harbor days, 180 hours of service in the air was 





the most expected of a fighter aircraft engine between major 
overhauls. « It’s different now —the official time between 


overhauls has been more than doubled. ¢« However, the 


Allison engine has shown it can go even beyond that. 


If need be, it can take 500 hours of combat duty 
before it has to pause for thorough going-over 
—enough hours to travel 162,500 miles, or 
6'2 times around the globe! « In 
wartime, it is such availability for 
battle that counts—and we are 
frankly proud of the Allison’s 
proved capacity for keeping 
its battle-fitness. 


* 


Every Sunday Afternoon — GENERAL 
MOTORS SYMPHONY OF THE AIR 
— NBC Network 


POWERED BY 
ALUSON 
P-38 — Lightning 
P-39— Airacobra 
P-go—Warhawk 
A-36 and P-51—- Mustang 


LIQUID-COOLED AIRCRAFT ENGIN 
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BRINGING 'EM BA 


Smash the objectives—then high-tail for home 
—thats the job of our Bomber Command... 
And because the uge of quartz crystals. 
in radio transmitting equipment is the only 
waysto insure the stability of prearranged 
frequencies. so vital in guiding pilots there 
and back. the A. A. C. method of manufac- 
turing them is of particular importance. 

Among other rigid specifications, our 
“Blueprints of Safety” demand. that A.A.C 
Crystals be ground to—.0001 of an ihech 
 ~ cee . a 
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Cheek our interesting story on deliveries 
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ABLE TERMINALS 
CONDUIT FITTINGS o 
JUNCTION BOWES: 
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O FINER TRIBUTE Id have beeg mr The engine selected for this purpose is the 
to Franklin aircraft e™@pines than thei newest model of the famous Franklin “65’’— 
lection to power the trait g planes in a horizontally-opposed, air-cooled, 65-horse- 
many Brazilian military amd naval pilosgewill power engine. More than 5000 of these engines 
henceforth receive their primary training. have already proved themselves by hundreds 
of thousands of hours flying time in light planes 
the world over. Their record for smoothness, 
dependability and economical performance 
made them a logical choice for purchase in 

quantity by the Brazilian government. 


Aircooled Motors Corporation is proud that 
its Franklin engines are to serve the United 
States’ great ally and neighbor, Brazil—and 
confident they wili serve her well. 


AIRCOOLED MOTORS CORPORATION * #£SYRACUSE, N. Y. 
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YAN-STANDARD cabin plone, 
joneer passenger airliner } 


AN BROUGHAM, widely used 
bmmercially and for many famous 


AN S-C, cabin plane for privote- 
mer use, featured all-metal con- 
tion. 
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YAN YO-51 “Dragonfly”, Army 
bservation plane with unique per- 


prmance ability. 
rf 


H 

IYAN NR-I, ‘ow-wing trainer used 
I formation flight instruction by 
i] 


Proud Wings jor the Kyan Mant old 


Ryan Exhaust Systems control and con- 
vert to new practical uses the intense 
heat of the roaring exhaust fire of thou- 
sands of aircraft engine horsepower. That 
Ryan both designs and builds well is 
attested by this fact: The airplanes on 
which Ryan Exhaust Systems are standard 
equipment comprise a list of America’s 
most successful military and commercial 
types. Six of these are pictured above. 
Engineering and research departments 
at Ryan are responsible for some of the 
most important technical developments 
in the exhaust systems field. A procession 
of other improvements, refinements and 


new and ingenious solutions to exhaust 


systems problems, are now coming from 
the Ryan development section. 

Ryan designs and manufactures mani- 
folds, 


heat transfer units for carburetion, cabin 


turbo-supercharger installations, 
heating and wing anti-icing, and flame 
dampening and other specialized exhaust 
system applications. Ryan’s design and 
development groups now serve the Army, 
Navy, and all aircraft manufacturers 
producing for the armed services. 
EXECUTIVES AND TECHNICIANS of 
firms holding prime airframe and engine con- 
tracts can obtain a copy of the new restricted, 
photographically illustrated publication, “Ryan 
Exhaust Manifolds” by forwarding proper cre- 


dentials to either address below. 


RYAN 
Ryan 


Rely on to Build Well 





YAN ST3-S, seaplane trainer of 
hame series os Army's PT-22. 


RYAN 
BUILDS WELL 


Ryan construction, 
proven in aviation's 
pioneer days, now 
proven in war, will 
tomorrow produce 
safer, more useful 
peacetime aircraft. 


RYAN 
TRAINS WELL 


Ryan School of Aero- 
nautics, famous peace- 
time air school, now 
training fine U.S. Army 
pilots, follows one 
creed: Thoroughness. 


RYAN 
PLANS WELL 


Modern engineering 
+ flying experience, 
Typical result: Ryan 
exhaust manifold sys- 
tems are now used on 
the finest planes of 
other manufacturers, 


RYAN AERONAUTICAL COMPANY — MEMBER, AIRCRAFT WAR PRODUCTION COUNCIL, INC. 
GENERAL OFFICES: LINDBERGH FIELD, SAN DIEGO — EASTERN OFFICES: 420 LEXINGTON AVE., NEW YORK 


Ryan Products: Army PT-22s, Navy NR-Is, Army PT-25s, $-T Commercial and Military Trainers; Exhaust Manifold Systems and Bomber Assemblies. 


'YAN PT-25, superbly engineered 
slastic-bonded plywood trainer. 
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The battle was over . . . the plane 
was home... but its wings looked 
like lacework. Neat rows of holes 
quartered along them, stitched by a 
Zero’s gunfire. Yet the pilot hopped 
out unhurt and filed his report. “One 
sure” had vanished in a sheet of 
flame; “two possibles” had dropped 
with fuel streaming through riddled 
wings. 

Chalk up one more lopsided vic- 
tory ... one more pilot saved by 
bullet-sealing fuel cells. The Zeros 
didn’t have them. His plane did. 
Without them he might have been a 
‘flamer’ too. Instead, he was telling 
how a Zero disintegrates when a 
burst strikes home, and three Japs 





FLYING 


SO OUR FLIERS WILL NOT GO DOWN IN FLAMES 


were wherever Japs go after dying 
for the Emperor. 

Right here . . . in incidents like 
this ...is where morale is born and 
nourished. Our pilots aren’t haunted 
by the nightmare of flaming death 
which must be in the mind of every 
Jap. Our men know their fuel tanks 
can be pierced by 30s, 
50s, incendiaries, and 
cannon shells ... and 
still hold gas. And 
that’s one of the big 
reasons why they dive 
in against terrific odds 
...and come home to 
tell the tale. 

B. F. Goodrich rakes 








Today, all our research and production facilities are 
geared to total war. Tomorrow, the “know how” we're 
gaining now will help bring you a world of safer flight. 
The B. F. Goodrich Co., Aeronautical Division, Akron, O. 


MAKERS OF MORE THAN 80 RUBBER AND SYNTHETIC RUBBER AVIATION PRODUCTS 





many of the bullet-sealing fuel cells 
used in our warplanes. We have 
pioneered many of the developments 
in fuel-cell construction that have 
given our fliers an all-important 
“edge” on the Jap... developments 
that have helped keep our fliers’ 
morale highest in the world. 

















A Reserve Guard platoon demonstrates a ''‘Spear-head 
Wedge" formation used in crowd control 


{below} Reserve Guardettes show their proficiency at 
semaphore drill... a useful means of emergency com- 
munication 
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INSTALLMENT TWO* 
A year ago we first told the story of Beechcraft employees. 
We told of their spirit of personal sacrifice and extra con- 
tribution to the war effort. Here is that story’s continuation. 


The production records of which they were so justi- 
fiably proud a year ago have been shattered. Voluntary 
investments in War Bonds have been increased to more 
than 22% of our total gross payroll. Hundreds of Beech- 
crafters with a supercharge of enthusiasm and energy and 
loyalty have maintained the ranks of the Beechcraft Reserve 
Guard, some of whom are shown in these pictures of their 
Second Annual Review. These men and women voluntarily 
drill and practice in their free time so that they may be 
ready to cope with any catastrophe or emergency that may 
arise, whether caused by fire, sabotage, or act of God. They 
have sworn to protect life, war material, and the plant, in 
the interest of the war effort. They come from all depart- 
ments of the Beechcraft organization, serve without pay, 
and buy their own uniforms. 

It’s a grim slogan that these people with a punch have 
adopted. But war is a grim business. And their record 
proves that they mean it when they say, 


“LET'S KILL 'EM WITH PRODUCTION” 


*to be continued until Victory 
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THE WORLD'S 








BEST 


AIRCRAFT 


AVRO LANCASTER I! 
BOEING CLIPPER 
BRISTOL BEAUFIGHTER X 
CHANCE VOUGHT VS-43B 
CONSOLIDATED LIBERATOR 
CURTISS COMMANDO 
CURTISS HELLDIVER 
DE HAVILLAND MOSQUITO 
DOUGLAS SKYMASTER 
GRUMMAN AVENGER 
GRUMMAN HELLCAT 
LOCKHEED LIGHTNING 
LOCKHEED LODESTAR 
NOORDUYN NORSEMAN 
NORTH AMERICAN MITCHELL 


NORTH AMERICAN MUSTANG II 


REPUBLIC THUNDERBOLT 
SUPERMARINE SEAFIRE IX 


HAT are the world’s best airplanes in 
Wescs of the more important military 

and civil categories? Is the Flying 
Fortress or is the Liberator the most 
formidable day bomber? Does the Mus- 
tang surpass the Spitfire as a single-seat 
dog-fighter? Has the enemy any unbeat- 
able types in operation? 

Questions such as these are posed fre- 
quently. They have been answered from 
time to time by lists of “The World’s 
Best Airplanes,” each representing its 
author’s personal opinions and prejudices 
—mine among them. Interesting and en- 
lightening as many of these may have 
been, the weakness of such selections is 
that personal preferences have had per- 
force to enter into them—and rarely have 
two selections agreed; any more than 
have similar selections of football or 
movie stars. 

Before going further I am going to say 
that I believe that, provided there is suf- 
ficient basic information from which to 





By 
PETER G. 
MASEFIELD 


Mr. Masefield, former technical editor of ‘The 


Aeroplane,"’ London, and now personal advisor 
on civil aviation to Lord Beaverbrook, recently 
completed a tour of U. S. aircraft factories as a 
guest of the Army Air Forces. Now returned to 
London, he has compiled what, in his studied 
opinion, is the rating of today's warplanes. In 
presenting Mr. Masefield's list—and the formula 
upon which he bases his ratings—--the editors of 
Flying believe that, although the Masefield list 
may be of a controversial nature, his formula 
will prove of interest to the aircraft industry. 


Noted British writer and technical expert names 


his selections, based on a comprehensive formula. 


work, comparative qualities of airplanes 
can be assessed in different categories on 
a basis which will eliminate mere opinion 
and prejudice. Further, working from a 
foundation of this sort, detailed calcula- 
tions, practical research and experience 
of actual operations leads me to believe 
that, taken all round, the three most out- 
standing aircraft in the world today are: 
1. The North American Mustang (Mer- 
lin engine) single-seat fighter. 
2. The De Havilland Mosquito fighter- 
bomber. 
3. The 
bomber. 
Such a statement is seemingly mighty 
sweeping. The purpose of this article is 
to justify it and to try to show how an 
overall assessment can be made of the 
relative quality of other aircraft in the 
various categories required in mcdern air 
war. In such an assessment, each of the 
three airplanes singled out above for spe- 
cial praise comes out not only on top of 


Consolidated Liberator day 
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its class in its specialized category, but also has the versatility 
to lead in other complementary categories. Thus the Mustang 
is supreme, according to my estimation, in land-based single- 
seat fighter categories; the Mosquito supreme as a high-speed 
day and night bomber and reconnaissance airplane and also 
as a night intruder-fighter. while the Liberator leads both as a 
long-range day bomber and as an ocean patrol-bomber. 

So much for generalities. When we come down to detail, 
we find that the characteristics which distinguishes the per- 
formance of aircraft from the performances of their human 
rivals for glamor, is that the airplane is a mechanical being 
and its features can be calculated in precise figures as such. 
That is not to say that an airplane has not completely incal- 
culable qualities of its own. In fact, in some ways airplanes 
are essentially feminine and, in the hands of a skilled and 
sympathetic pilot, can reveal almost human character and 
personality not possessed by any other man-made machine. 

Be that as it may. the fact is that by assessing the combina- 
tion of desirable features of any given type of airplane in terms 
of an ideal, what may be termed a “quality factor” can be 
calculated for that airplane as an overall percentage of the 
ideal. 

If, for example, the maximum speed which any airplane 
might hope to attain today were set at 500 m.p.h. and a cer- 
tain type in fact attained 420 m.p.h., then its “quality factor” 
on that count would be 84 per cent of the ideal 500 m.p.h. 
Similarly, if the maximum attainable rate of climb were set 
at 6,000 feet per minute and the hypothetical airplane 
achieved 4,000 feet per minute, then its “quality factor” on 
that one feature would be 66.6 per cent. Combining the two 
together, the overall figure for the two factors would be 75.3 
per cent. 

Of course there is much more to it than that. Obviously the 
first thing to decide is with what categories of aircraft one 
must deal—single-seat fighter, heavy day bomber, naval dive 
bomber and so forth. Then one must decide what are the 
desirable qualities to look for in each category of aircraft be- 
fore any assessment can be attempted. 

First things first: the respective categories. First of all 
there are four broad divisions of aircraft: land-based strategic 
and tactical types: ship-borne types, and transports. Strategic 
aircraft are those long-range types whose operations are de- 
signed to influence the disposition and the numbers of the 
enemy’s forces which can be brought to the battlefield, wher- 
ever that may be. Tactical aircraft are those designed to in- 
tervene over the battlefield itself, both in defense of main bases 
and acting as cover and support to surface forces. The ship- 
borne types are all those designed to be flown frem ships at 
sea, whether carriers or other classes of war or merchant ships. 
The transports—landplanes and flying boats—are self-evident. 

In each of these four main divisions there are, obviously, 
different classes of aircraft for different specialized purposes. 
Let us set them down and at the same time put down against 
each of them the quality which, combined with other all- 
round attributes, is the chief requirement for success in the 
particular job—such as a good eye for a baseball batter. 


1. Four types of aircraft are important for STRATEGIC opera- 
tions: MAJOR REQUIREMENTS 
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2. For TACTICAL missions there are eight important categories: 
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3. SHIP-BASED aircraft may be divided into four main cate- 
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In the transport categories there is scope for an almost un- 
limited number of types of aircraft, according to the routes 
to be operated and the local conditions along them. For gen- 
eralized purposes the types of transport required can, per- 
haps, be boiled down to six main categories. They are: 


LANDPLANES MajsoR REQUIREMENTS 
(a) Long-range ocean transport (3,000 

miles in still air payload, ton-miles per gal 
b) Medium-range, high-capacity trans 

1,500 miles in still air payload, ton-miles per ga! 


port 
c) High-speed, medium-capacity per 
sonnel transport (1,500 miles in 





still air speed, ton-miles per ga! 
d) Short-range, single-engine “rough- 

ride transport (600 miles in still 

air take-off, ton-miles per gai 

SEAPLANES 

1) Long-range ocean transport flying 

boat (3,000 miles payload, ton-miles per gal. per hr 
b) Short-range air-sea rescue and gen 

eral rpose amphibian (1,000 

mile till air payload, ton-miles per gal. per hr 


In all that gives 22 different categories of aircraft. And al- 
though this does not make full provision for many types of air- 
craft which are doing fine war work—such as the “grasshop- 
vers”, the catapult seaplanes, any of the many classes of trainer 
or any gliders—nevertheless these 22 categories do cover all 
the more important types of aircraft required for operational 
flying in modern air war. 

Having decided on the various categories to be represented, 
the next important step is to determine in each category the 
qualities needed to give all-round excellence. For instance a 
single-seat fighter needs a first-class combination of speed, man- 
euverability, rate of climb, high ceiling, range, firepower, ar- 
mor, ease of maintenance and low cost of production (reckoned 
in man hours). The requirements for a heavy night bomber are 
naturally rather different and include emphasis on bomb-load 
and range 

Perhaps the best way to look at this requirement of qualities 
is to imagine oneself at a conference called to select the best 
airplane for a particular job. Represented at the conference 
are: 

1. The Commander-in-Chief of Air Operations. 

2. The air crew which is to fly the airplane in action. 

3. The ground crew which is to keep the airplane flying. 

4. The production engineer who has to build it in quantity. 

Each will want different features. If the type under discus- 
sion is a bomber, the C-in-C will want the maximum possible 
bomb-load which can be dropped on a target, and sufficient 
range to bring all targets within reach. The air crew will want 
speed, defense and pleasant flying qualities, combined with a 
good ceiling to escape the worst of;the flak. The ground crew 
wil! want ease of maintenance and the production engineer 
will want simplicity of construction so that it is easy to build. 
Thus, in assessing an overall “quality factor” we must take 
.ccount of all requirements—which will vary according to the 
purpose of operation. 

Obviously, too, some factors are more important than others, 
and figure most prominently in the design. These are the quali- 
ties which have been termed the “major factors” in setting 
out the 22 categories required: defense and range for the day 
bomber, bomb-load and range for the night bomber, and so on 

So far the problem is relatively straightforward. Now we 
come to the more detailed and the more complicated procedure 
The thing to bear in mind is that we are attempting to make 
a fair and impartial assessment of the world’s best airplane in 
each of the categories specified—the airplane best fitted to the 
job in hand. The principle is to compare the known perform 
ance and other qualities of each airplane under review, against 
the best attainable in each particular. The approach should be 
made in a spirit of how much can be gained out of the formula 
in the way of eradicating biased opinion, and in checking judg- 
ment and not in the spirit of how much one can outwit it and 
promote freaks. In this way some most interesting results 
can be gained and I believe the method is reasonably foolproof. 

After much experiment and detailed thought on the subject. 
the most satisfactory sequence of assessment appears to work 
out as follows: 


1. Split the aircraft under review into their essential categories. 
2. Define the requisite qualities in each category from the points 
of view of C-in-C, aircrew, ground crew and production engineer 


Compare only like with like Thus the Mosquito should not 
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NAVAL ESCORT FIGHTER... 92. 
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FIGHTER-BOMBER . . . 89.2% 
LOCKHEED LODESTAR 





MEDIUM-CAPACITY TRANSPORT . . . 93.2% 


DUYN NORSEMAN 








be assessed against tl ( as i cea ansport houg 
both have flown the A t Nor should the Fw-190 be assessed 
against the Lancaster as a night bomber, though both have bee! 
ised for this purpos¢ ~ 

4. Compare only on a ba f consistent figures. Thus if a range 
is quoted with external fuel tanks the speed must be quote for 


the machine equipped with the tanks—and so on. 

In making the detailed calculations I have been able to draw 
on restricted figures for various aircraft whose exact perform- 
ance may not be published yet. Naturally those figures cannot 
be quoted here. If that puts into the estimate of results some- 
thing of the atmosphere of the patent medicine whose prescrip- 
tion is a professional secret, then I must ask forgiveness and 
plead the unfortunate result of inevitable and essential wartime 
restriction. Nevertheless the results can be reached without 
telling the enemy any unknown facts because there are so 


many “unknowns” in each individual assessment that even the 
most brilliant German mathematician could not chase the miss- 
ing “x”’s. A “quality factor” of, say, 85 per cent for the Spit- 
fire IX could in no way reveal the exact top speed or rate of 
climb. 

As a detailed example of the method of assessing the “quz!ity 
factor” for any given airplane, let us analyze the figures foi an 
airplane of 1939, where all the relative qualities are known and 
can be quoted freely. The same methods are applied to today’s 
aircraft, except that the optimum figures of 1939 are exchanged 
for those of 1943-44. 

As the illustration let us take the Messerschmitt Me-109E 
single-seat dog-fighter (1939) for operation at low and medium 
heights. We proceed as follows 





‘ 
Maior Factors Best or 1939 \IE-109E ME-109E 
FIGURI > OF BEST 
Max. speed at 15,000 
it 362 m.p.h. (Spitrre +4 m.p.} 98.0 
Maneuverability facto 
wing-loading 14.7 Ib. ft Gladiato 32.1 Ib 15.8 
SUBSIDIARY FACTORS 
Duration (50 per cent 
power) 1.2 hrs. (Seversky P ; 7.1 
1. Initial climb 1,800 ft. ‘min. (CW-21 ..100 ft. /m 64.6 
». Firepower 616 m.h.p. (Hurricane 91 m.h.p 79.8 
6. Maintenance factor 16 (Curtiss Hawk *"7 11 68.7 
7. Production factor 5,100 man ho Gladiator) 6,600 
e ulnerability factor 3.0 (Hurricane 1.0 


So much for the percentage calculations. But the mere addi- 
tion and averaging of the percentages is not enough. By that 
means an airplane supreme in the major factor for its category, 
but low on other counts, would be unduly penalized, and vice- 
versa. 

In each category the major factors are those in which real 
superiority is required if the airplarfe is to be any good. There- 
fore the major factors should be assessed separately and, by 
a logical course, given twice the weight of any of the sub- 
sidiary factors, thereby assuring that an airplane with poor 
major factors, but superior subsidiary factors will not be as- 
sessed unduly highly. The procedure then becomes 

1. Determine and assess the major factors. 

2. Determine, add up and average the subsidiary factors 

3. Add major factors plus major factors again, plus average 
of the sum of subsidiary factors, and then take average for 
result. 

Applying this procedure to the example of the Me-109E we 
see that the two major factors work out as 98 per cent and 
45.8 per cent. The average of the sum of the subsidiary fac- 
tors works out as 63.5 per cent. Thus we have from (3) the 
sum, 98 per cent plus 98 per cent plus 45.8 per cent plus 45.8 
per cent plus 63.5 per cent; all divided by five. The result— 
the quality factor—thus works out as 70.2 per cent for the 
Me-109E on the standards of 1939 

One or two points require clarification. Firepower is calcu- 
lated on the basis of “muzzle horsepower” (See Fiy1ne July, 
1943, page 66). 

The maintenance factor is an effort to assess ease of servicing 
on a known background. A fair arrangement seemed tc be to 
award points on the following system 

Single-engine four points: 

Air-cooled engine three points: 

Metal-stressed skin construction 

Wood-stressed skin three points; 

Metal, fabric-covered = two points 

Wood, fabric-covered = no points: 

Fixed undercarriage two points; 

Fixed-pitch propeller two points; 

General maintenance reputation four points. 

Thus, from the point of view of maintenance the raximum 
possible points would be 20, equivalent to 100 per cent 

The same general principle has been applied to gain a vul- 
nerability facte A maximum of 10 points can be gained for 
the following contributions towards lew vulnerability 

Armor plate up to two points; 

Protected fuel tanks up to three points: 

Multi-engines up to three points; 

Air-cooled motors one point 

General layout one point 


five points; 
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In practice this procedure and these details seem to give a 
fair appraisal of qualities. Applying these methods to the 22 
categories against a standard of the highest obtainable figures 
of 1943-44, and varying the desirable qualities to suit the de- 
mands made upon the different classes of aircraft, we arrive 
at the final result. Each category of aircraft is assessed on at 
least two major factors and not less than five—and sometimes 
as many as seven—subsidiary factors, which include all those 
shown in the Me-109E example and also bomb load, ceiling, 
climb at 20,000 feet, defensive power (emphasizing turrets), 
range, ton-miles per gallon and payload for a given range. 

In the assessment of the world’s best aircraft on this basis, 
only aircraft which are in operational service and about which 
general details may be published have been included for selec- 
tion. Nevertheless some of the “ideals” for 1944 have been 
computed on more advanced figures than those of airplanes at 
present in service. In other words—although for instance, the 
Boeing B-29 is not included in the assessment—the figures for 
bombers have been computed so that it could be included later 
without gaining a quality factor exceeding 100 per cent. 

The complete list appears on page 116. No enemy types qual- 
ify I believe that most of the results will be endorsed by 
those who have had an opportunity to study the aircraft at 
first hand. I personally feel that I learned a great deal dur- 
ing an extensive tour of the aircraft industries in the United 
States and Canada which I was privileged to make recently, 
and I have been fortunate in having known the British air- 
craft industry intimately in both peace and war. 

A few notes on some of the aircraft named in the list and on 
some of the categories considered may clear up one or two 
points, especially because two of the aircraft named are no 
longer in production. These two—the Boeing Clipper and the 
Chance Vought (formerly Sikorsky) VS-43B amphibian—are 
outstanding in their respective classes. None of the converted 
military flying boats come up to the all-round performance of 
the Boeing Clipper on long-range routes. The nearest rival 
is undoubtedly the Chance Vought Excalibur, although the Ger- 
man six-engined Blohm and Voss Bv-222 flying boat of about 50 
tons loaded weight, should not be forgotten. There can be no 
doubt that a cargo version of the Boeing Clipper, had it been 
produced, would have been of great value to the war effort. 

The VS-43B appears to be well suited to duties as a general 
purpose and air-sea-rescue amphibian. Its rivals for this task 
the primary need for which has been realized only compara- 
tively recently, are the elderly Supermarine Walrus biplane 
and the Grumman Goose amphibian. Like the Clipper, the 
VS-43B would have been valuable in numbers. 

Two of the other selections seem to warrant special comment. 
They are the Noorduyn Norseman and the Curtiss Helldiver. 
The Norseman, now in quantity production in Canada for the 
U. S. Army Air Forces as the UC-64A, stands in a class by 
itself. Originally designed for bush flying in Canada, it is 
straightforward and robust in construction, easy to repair and 
easy to fly into and out of confined spaces with a respectable 
load. For bringing up supplies behind advancing armies where 
airfields are not plentiful, for general hack work carrying up 
to eight men or spare engines and so forth, there is nothing 
flying which can equal it. The U. S. Army’s Norsemen are 
proving their worth 

The Curtiss Helldiver has had a checkered career. It was 
roundly condemned by the Truman Committee at a time when 
there were in it almost more bugs than airplane. Much rede- 
sign has been done and production has proceeded in the 
U.S. A. and in Canada. Now I understarid that the He!ldiver 
is in operational service and doing well, fulfilling the promise 
which, until now, has lurked in the background but neverthe- 
less has been there all along. 

In the single-seat fighter class, the Mustang reigns supreme. 
With the Merlin engine its performance is exceptional, both low 
down and at heights above 30,000 feet. Although the latest 
Airacobra is slightly faster at sea level, the Mustang makes up 
the leeway very rapidly and, at a few thousand feet, is ahead. 
Wing-mounted bomb racks give the Mustang a useful role as a 
fighter-bomber and also provide slings for long-range fuel 
tanks. In fact, although there have not been reports of Mus- 
tangs used for long-range daylight escorts yet, it gives promise 
of excelling all other aircraft at this job. Its quality factor on 
this count in fact works out at 86.3 per cent. 

The Mosquito and the Liberator also shine among the galaxy 













Se ae ij ; 


iow-weou aimee 79 7O wn aenune 9 1.4 Zo 


REPUBLIC THUNDERBOLT 





<tee TS oy ‘ pT F 
. RE Ca iy 


ae am TE 


SUPERMARINE SEAFIRE 





NAVAL INTERCEPTER FIGHTER . . 95.2 %o 


of fine aircraft; the Mosquito combining speed with a shatter- 
ing weight of fire in its fighter form, and range and bomb load 
in its bomber version. The Liberator now is more thoroughly 
defended than any other day bomber, and has a slight advan- 
tage in speed and load over the Fortress. Even so, the latest 
Fortress is a magnificent day bomber and stands up to punish- 
ment better than any other airplane of its size now flying. 
When the B-29 “Super-Fortress” appears in action it will be 
a long way ahead even of the great types it supersedes—or 
rather, reinforces. 

At night the Lancaster I] naturally comes out on top, the 
more powerful Hercules version having a slight advantage over 
the Lancaster I. Eight-thousand-pound bombs stow comfort- 
(Continued on page 116) 





HUNDER and lightning and the bass 

vibration of Lancasters’ engines dis- 

turbed the English night last June 20, 
as RAF crews zippered themselves into 
fleece-lined flying suits. It was a rough 
night for flying—rough because of the tur- 
bulence of electrical storms and of Nazi 
ack-ack they would meet over France 
and Germany. 

But the men had a consoling thought 
they’d never had before while preparing 
for a bombing raid over the storm-dark- 
ened continent. They knew the weathe1 
would be good when they landed. They 
knew it would be good because they’d 
be landing in a different country, a dif- 
ferent climate. They were setting off on 
what was to be the first known success- 
ful use of shuttle-bombing. 

While new developments in the field of 
aerial bombardment have been frequent 
in the past four years, shuttle-bombing 
gives promise of becoming the most signif- 
icant of them all. So that even if it was 


only a routine zippering they were doing 
that stormy June night, an extra excite- 
ment may have gripped the young flyers 


of the RAF. For they were to take part 
in an experiment that will long be re- 
membered in the gangster countries 

Even the name “shuttle-bombing” car- 
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Jhe introduction of shuttle-bombing in the 


European theater has given Allied airmen a 


great advantage over the harried Luftwaffe. 


ries a comforting connotation, reminding 
one of the. ceaseless round-trip subway 
trip betwe®n Times Square and Grand 
Central station in New York. In war it 
offers many advantages: (1) It enables 
crews, like the Englishmen who partici- 
pated in the first shuttle, to take off in 
weather they could not land in, so long 
as their ultimate destination is clear. (2) 
It forces the enemy to disperse his fighter 
and ground defenses to protect his terri- 
tory over a longer stretch, and from both 
directions. (3) It increases the ranges of 
bomber operation from a given base. (4) 
It enables pilots to take advantage of 
favorable winds. (5) It affords a profit- 
able method of shifting bomber forces for 
concentration at the points of greatest 
need. (6) In rare cases it permits tak- 
ing advantage of longer hours of daylight 
or of darkness, depending upon the di- 
rection and length of flight. 


Shuttle-bombing has not yet been used 
on a wide scale. Gen. James H. Doolittie 
tried a sort of shuttle. He was taking off 
from an aircraft carrier and landing in 
China. But due to conditions beyond 
control, the shuttle angle of the opera- 
tion didn’t work, although the mission 
succeeded. Our army has used another 
variety in the vapor-clogged Aleutians 
In bombing Kiska, U. S. planes operated 
from Amchitka, over Kiska, to Attu, and 
return in reverse order. 

In the Aleutian theater, weather was 
the most important factor in the shuttle- 
blasting given the Japs. In Europe, it was 
probably a combination of all factors, 
with weather a minor consideration. 
While at this writing the only announced 
shuttles in the European theater have 
been between England and Africa, the 
widespread use of this method will come 
into play with the occupation of more 
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trates how the 


enemy a by the Allied forces. 

The United Nations are steadily draw- 
ng the noose tight on Germany. Each 

nile the Nazis are forced to draw in upon 
hemselves brings Allied bases on op- 
posite sides of the continent within closer 
reach of one another. Each mile means 
gallon of gasoline for four- 
ngined bombers, six additional pounds 
for bombs. Air fields in certain parts of 
orthern Italy will bring England within 
They will Huedcy Caoche. 


yne iess 


600 miles. 


rt of Rumania, all of Hungry, Czecho- 
lovakia, virtuz lly all of Germany, the 
Netherlands, Belgium and France within 
500-mile Loom »ing radius. :The USSR 


will be within long range bomber distance. 
The occupation of Italy by the Allies 
will not only make Germaay and her 
weak sisters-in-arms virtually a bombing 
range for the AAF, the RAF, and the 
Red air forces; it will make possible such 
swift and deceptive shifting of operational 
strength that the enemy will have to 
spread his defenses almost uniformly 
throughout his territories, thus lessening 
effectiveness. In many instances it 
will enable our bombers to carry heavy 
shter protection on 100 per cent of their 
utes. This, in turn, will mean fewer 
more for the Nazis. 
Allied planes lost to the 
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Development of shuttle-bombing technique increases bombing pressure upon Nazi centers. 


total forces involved in a raid has long 
been over-emphasized in the press. As 
responsible Air Forces officials are prone 
to point out, we can’t assume an arbitrary 
percentage as a “fair” loss for a bombing 
raid. The only measure of the success of 
bombing is in the nature of the damage 
inflicted on the enemy. The loss of one 
olane cannot be justified if the results of 
the bombing aren’t worth it. On the 
other hand, it is conceivable that the loss 
of 500 planes on one raid might be worth 
the results achieved in the actual bomb- 
ing. Civilians who read strategic signifi- 
cance into the announcements of the num- 
ber of planes lost on a mission are there- 
fore apt to be off base. 

On the contrary, announcements of the 
number of enemy fighters lost is signifi- 
cant. Constant targets for the combined 
English and American air forces are Nazi 
aircraft factories, which are now concen- 
trating heavily on fighting planes, rather 
than bombers. While our sluggers pour 
left jabs and smashing rights into the 
breadbasket of German plane production 
to slow it down, they also whittle down 
Nazi protective strength in air battles. 
Thus the loss of each enemy plane is 
doubly-felt because of the increasing dif- 
ficulty of replacement. 

In the shuttle-bombing operation from 
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United Nations can maintain ceaseless raids and disrupt enemy's air defense. 


Britain to Africa, Germany found its 
fighter strength, largely concentrated 
along the English Channel and in the 
vicinity of logical targets within easy 
bombing range, only 50 per cent effective. 
Bombers which must take off from and 
land in the same general area must re- 
turn from their targets through a fighter 
defense already alerted and expecting 
them. On the shuttle, the RAF _?s, 
simply continued in a south-easterly di- 
rection, probably leaving a puzzled ‘Ge r- 
man air force waiting all night for their 
homeward journey. 

It was an odd experience for the RAF 
men. Bundled in winter flying clothes 
they smashed, for the first time, a radio 
direction-apparatus factory in  Fried- 
richshafen, about 450 miles from Lon- 
don. This was an attempt to throttle the 
use of a potent weapon similar to Radar, 
the plans for which were given Germany 
by a Frenchman after France’s capitula- 
tion. Reconnaissance later showed all the 
main buildings were heavily damaged by 
direct hits. The bombers continued on 
more than 500 additional miles to an Afri- 
can base. As the planes neared the Medi- 
terranean and lost altitude, crew mem- 
bers began to feel unaccountably hot. 
Gradually it dawned on them that this 


(Continued on page 116) 
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! Because radio silence cannot permit broadcasting, Grumman Famed Lieut. Comm. Edward “Butch'’ O'Hare gives some strong 


"Avenger" circles low over carrier to drop message on deck advice to less experienced pilots in carrier's ready room. 
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HESE siriking photographs, showing preparation for the heavy aerial 

attack on Wake Island October 5 and 6, were taken by FLyInc’s own 
photographer, W. Eugene Smith, who accompanied the huge task force 
on the raid. After these pictures were taken, several of Smith’s cam- 
eras were damaged by bomb concussions. Thirty or more Japanese air- 
planes were shot down by our aircraft and a like number destroyed on the 
ground during the two-day operation. Then American cruisers steamed 
up close and shelled the island heavily while carrier-borne bombers 
dropped more than 300 tons of bombs on enemy installations. All of the 
planes pictured on these two pages are Grumman Avengers and Hellcats. 


Members of 40 mm. Bofors gun crews watch "Hellcat" take off on mission 
during the Wake Island expedition. Note auxiliary belly tank for long range. 


The captain of the unnamed carrier ad- 
dresses his crew before the Wake raid. 


Aerial depth charges for anti-submarine 
patrol are wheeled to the waiting planes. 
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This is Germany's conception of "the 
world's largest transport plane.” It 


is a highly vulnerable power glider. 


he artist's sketch below clear 


a 3 argo 


world with a variety of “secret weapons” and freak 

aircraft. The Axis nations may be impressed with 
the Messerschmitt Me-323, but the Allies have the 
facts about the weird craft shown here. American 
and British airmen in the Mediterranean area have 
been shooting down Me-323’s with such ease that 
several pilots reported being sickened by the sight. 
Despite this, a recent German air force propaganda 
report described the Me-323 as “the world’s largest 
transport plane,” capable of carrying 130 fully- 
equipped troops. The report went on to say that it 
also is capable of carrying 60 wounded soldiers or 
.any guns, trucks or armored cars (gross weight is 
65,000 lbs.). The report added that this transport 


Tro Germans currently are trying to impress the 


y shows how the Me-323 was converted 


carrier. The fuselage sits low on its 10 wheels, making it 


asy to load cargo up small ramps projecting out of the open nose doors. 


he Me-323 is cheaply built of stee 


! tubing plywood and fabric cover 
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armed.” Actually, the facts are 


‘he Me-323 is a development of the Me-321 glider. 
It is powered with six French-built Gnome-Rhene 








e adial engines of 965 h.p. each. Top speed is 170 
” n.p.h. Wing span is 181 feet, length 93 ft. 4 in. Normal 
e crew includes two pilots, radio operator and two en- 
at ineers. Up to 18 7.9 mm. machine guns can be car- 
t ried. The main loading space is reached through two 
a 11-foot-high vertical doors in the nose. The Me-323 
t has six self-sealing fuel tanks, each holding 197 gal- 
ons of 87 octane fuel. Four rockets can be carried 
it under each wing; there is provision for rocket-as- 
= sisted take-offs 

is The illustrations on these pages are based on these 
rt which appeared recently in the British publication, 


The Aeroplane. Wrecked Me-323’s provided details. 





This photograph shows the fuselage of a 













RRA Ae : : ; 
—EE————— TI AC ae :, wrecked Me-323 in Africa. The steel-tube 
~ —— th <<a ——— : . : 
> —_ WW SS DB EE SEZ —— and fabric construction is clearly seen 
— = a thesvff British experts ‘‘reconstructed" this ship 
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Of particular interest are the |1-foot-high 





nose loading doors that open outward from 






the center. Small, high cockpit is the most 






heavily-armored part of the whole aircraft 





THE PARATROOPS 


by ALFRED TOOMBS 


This paratrooper, clothed in a 
specially-designed uniform, is 
awaiting next jumping mission. 





Poised for leap, these jumpers 
have undergone arduous train- 
ing with the 503rd Parachute 
Battalion. Emergency chute is 
part of standard equipment. 
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One of the newest techniques applied in aerial 





warfare is utilization of parachute troops. Lack of funds 


caused U. S. Army to abandon 1920 experiments until events 


in foreign war theaters demonstrated their effectiveness. 


are well along in the process of assem- 

bling the thousands of vehicles which 
carry our fighting men along the road to 
victory. Out of factories and yards and 
toward the fields of battle are moving 
jeeps, trucks, airplanes, tanks, ships and 
gun carriages in a steady stream. 

There is another vehicle which is fig- 
uring in this great drive—and its impor- 
tance is all out of proportion to the 
number of men and weapons it will 
transport. This vehicle has neither 
wheels nor keel nor wings nor motor. It 
is the parachute—which, to the men who 
use it, is merely a vehicle which carries 
them from up to down. 

This vehicle, the men of the parachute 
forces have come to know, is a reliable 
one. Long familiarity with it has taught 
them to trust it. They know that it is 
as likely to get them where they are go- 
ing as any other vehicle which transports 
troops. It is a fact that in the 18 months 
following October 1940, when the first 
parachute battalion was formed, only two 
men had been killed in the course of 
thousands of jumps—and that during the 
same period four men of the parachute 
organizations had been killed in automo- 
bile accidents. 

The parachutist does not look on his 
work as fearfully dangerous. If he did, 
he would have washed out of the force 


Te armed forces of the United States 


This squad of paratroopers will be aken aloft by 
Army C-53 transport to practice invasion tactics. 


early in the game. His matter-of-fact 
acceptance of the parachute as just an- 
other sort of vehicle is typical of the at- 
titude which this soldier has developed 
toward his job. He is not casual about 
it, nor careless. The Army discourages 
the idea that parachuting is a gay ad- 
venture. The soldier is taught to look 
upon his jumping as routine. In time, he 
comes to accept the jump as natural. 

Perhaps the favorite story of para- 
chutists at Fort Benning, Ga., where the 
jumpers are trained, will best illustrate 
the extent to which the men become ac- 
climated. In making a mass jump, two 
soldiers came out of the plane too close 
together. Both parachutes opened—but 
one man found that his feet were resting 
on top of the other man’s chute. They 
drifted earthward thus, unable to sep- 
arate because of the suction of the lower 
chute on the air above it. 

“Hey, quit stomping around up there,” 
yelled the man below. “Get off my 
chute.” 

“Get out from under mine,” replied the 
man on top. 

The idea that the parachutists live in 
fear of their next jump is just one of the 
many misconceptions which are generally 
held about the force. That the service 
is hazardous in the extreme is another 
misconception. And that the Army has 
a hard time finding daredevils to join the 


force is a third. Nearly three years of the 
parachute regiment’s works forms the 
basis for a number of conclusions which 
may set straight some of these ideas. 

The United States Army pioneered 
with paratroop experiments early in the 
1920’s. In 1928, the Army gave a demon- 
stration near Kelly Field, Tex., in the 
course of which parachute troops dropped 
from a Martin bomber and assembled a 
machine gun on the ground within three 
minutes. The high command’s attitude to- 
ward Gen. Billy Mitchell curtailed serious 
development in this branch of the serv- 
ice until events in Europe during the 
present war brought home the need for 
such work. When, in October 1940, the 
announcement was made that the 50lst 
Parachute Battalion was being formed, 
it was the first real step taken toward 
establishment of a force of any size. 

Volunteers nearly swamped the Army 
with offers of service. About 10 times the 
number of men and officers that could be 
accepted in a 12 months’ period applied. 
The training of the first group provided a 
nucleus of instructors and enabled the 
Army to establish a permanent parachute 
school at Fort Benning. This has made 
possible the rapid training of other men 
since. 

The average parachute trooper, con- 
trary to general belief, is not a giant of 
aman. He can not weigh more than 185 


















A torn panel caused this paratrooper to open his emergency chute to retard fall. His 


position indicates he is taking advantage 


pounds—this because heavy men land to: 
hard. He may weigh as little as 115 
pounds and his height may be between 
five feet four inches and six feet two 
inches. He must be over 21 years of 
age and can not be over 30, because men 
beyond that age break bones too easil} 
Most of the paratroops are of medium 
height, and most are natural athletes 

wiry, agile, and physically tough. Many 
are trained gymnasts when they join, the 
rest soon learn to be. All must pass the 
most searching physical examination 

The Army at first required that chute 
force candidates have at least six months 
service in another branch of the Army. 
This made certain that the soldier had 
the basic training which he needs in the 
paratroops. And it gave the Army six 
months to study him and record perti- 
nent details. Now a basic training of 13 
weeks is required. When he enters 
the parachute school, he is subject to 
close examination. His non-coms and 
officers file detailed reports on his every 
activity and reaction. 

The parachute jumping course is ar- 
ranged on a four-weeks basis. Most of 
this is consumed in preparing the trainee 
to jump—and the men are in school for 
three weeks before they ever go up in a 
plane. The prospect is first given instruc- 
tion in the care and maintenance of his 
chute. 

The sergeants explain to all newcom- 
ers that the parachutes are issued with a 
flat guarantee—if they don’t work, you 
can bring them back. But the admoni- 
tion is that they’d better work. The men 
are informed that their lives will depend 
on their ability to pack and to care for 
their chutes. The chute looks like a 


pretty simple affair—not nearly so com- 
plicated as an engine. But the men prob- 
ably spend more time going over every 
inch of their chutes in this course of in- 





of soft snow to cushion the landing shock. 


struction than they would if they were 
being taught to maintain a big engine. 
The main part of the chute is the 28-foot 
canopy, composed of 112 pie-shaped 
pieces of double-sewn pure silk or nylon 
It weighs only 1.35 ounces per square 
yard. There is a hole in the center of the 
canopy, which permits air to escape. 
During the long hours of familiariza- 
tion with the chute, the trainee packs 
and unpacks the cloth dozens of times. 
Each fold, each line must be in exactly 
the right place. In addition to learning 


the path of every thread in the big chute, 
the trainee learns to pack the emergency 








er ar we ib ote 


Various colors identify parachutes used 


to drop military supplies to paratroops. 





chute. This is smaller than the other 
one, is worn on the chest. The instruc- 
tion in packing the parachutes is a mo- 
rale builder-upper because the men come 
to understand what had been a mystery 
to them before—why a parachute opens. 
Knowledge of the vehicle builds up con- 
fidence. They realize that, unless they 
are careless in packing, there is not a 
chance in a million that both their chutes 
will fail them on the same jump. 

There is another subject which these 
horny-handed chutists learn — sewing. 
They must maintain the parachute in 
perfect condition, which means the tini- 
est tear or break must be repaired. They 
learn how to dry the parachutes and how 
to search them carefully for any foreign 
matter. 

While they are getting to know their 
parachutes like the palms of their hands, 
the men are going through a rigorous 
toughening up program. They take cal- 
isthenics, climb ropes—since strong chest, 
arm and shoulder muscles are needed to 
handle the risers which control the para- 
chute during descent—and practice front 
and back somersaults off platforms eight 
feet from the ground. In addition, the 
men are slammed about on various tricky 
mechanisms which duplicate conditions 
they will meet when parachuting. 

There is a monorail device, for instance, 
which is called the “death ride.” The 
trainee is put in a harness at the top of 
this and released. He races down the 
sloping trolley toward the ground and 
hits with the same forward motion with 
which he would hit the earth in a wind- 
buffeted parachute. He learns to spring 
to his feet while being dragged along 
head-first. During all this, the men 
never get far off the ground. 

Their rise to the heights from which 
they will make jumps is gradual. The 
first actual parachute drop which they 
make is from a tower, like the one the 
tourists popularized at the New York 
World’s Fair. These towers are 250 feet 
high—twice as high as at the Fair—and 
the trainee’s first real bad moment comes 
when he is hauled up to this height. For 
a few seconds he hangs above earth, 
wishing very earnestly that he was back 
in the Engineers or Cavalry, and then he 
is dropped. Wires form a sort of shaft 
down which the chute drops, and when 
the trainee hits the ground, he decides it 
isn’t so bad. A few of these drops, and 
he is allowed to make a free drop from 
the tower. Hauled to the top, the chute 
already open, the trainee is turned loose 
to float to earth where the wind wafts 
him. This is his first chance to use the 
riser lines on his parachute to control 
the descent. He hits the earth with exact- 
ly the force of a jump from a plane. 
Then he must spill the air from the chute. 

In the course of this ground training, 
the misfits are weeded out. Some men 
just change their minds and decide to go 
back to their old outfits. Some flunk the 
tests, such as the shock test. In this, 
they are dropped for 15 feet and stopped 
with the same sudden jerk that a para- 
chute actually gives when it opens. They 
are required to hold a small rubber 
ball in their hand when they make 
(Continued on page 154) 
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APPROACH CONTROL 


By GERALD O, CROWLEY 


Airport traffic controller assumes jurisdiction and communicates 
directly through radio range station under new traffic control plan. 


aircraft landing during instrument 

weather conditions will soon be in 
operation at a number of major airports. 
Known as “approach control,” the new 
system will expedite aircraft opera- 
tions by eliminating communication de- 
lays between pilots and personnel of 
ground controlling agencies. Its use will 
also make possible a safe application of 
the principle of simultaneous instrument 
letdowns at locations where such a pro- 
cedure with the present control methods 
would be considered hazardous. 

The basic foundation of approach con- 
trol lies in the delegation of jurisdic- 
tion over arriving and departing air- 
craft, during instrument as well as CAVU 
weather conditions, from airway traffic 
control centers to airport traffic control 
towers. The traffic controller in the tower 
will be in direct radio communication 
with all pilots through the voice facility 
of the radio range station adjacent to 
the field. The time saved in the issuance 
and acknowledgment of instructions will 
amount to several minutes for each ap- 
proach conducted. This saving will be 
multiplied by the number of aircraft 
involved in the control problem. 

The pilot will have little new to learn 
in changing over to the new system. In 
most cases, instrument approach pro- 
cedures now standard at a given airport 
will remain unchanged except for com- 
munication routines. These will be sim- 
pler. As each pilot will be in direct 


A NEW method of traffic control over 


contact with the approach controller, 
communication with company ground 
stations for control purposes will be 
eliminated. The frequency of the radio 
range station is all that must be guarded 
by a pilot during the instrument ap- 
proach. 

As practiced now, a pilot is cleared by 
airway traffic control to a holding point in 
the vicinity of the destination airport. An 
approach sequence number and expected 
approach time are included in the clear- 
ance. The expected approach time is based 
on the time required by a preceding air- 
craft to conduct a full instrument letdown 
to the field, from initial approach altitude 
to crossing the station on final approach 
or breaking out contact. With very low 
weather ceiling existing at a location 
where a shuttle is part of the procedure, 
the approach may consume from 20 to 30 
minutes. Approach control and _  si- 
multaneous approaches will cut these 
times in half. This saving will be at- 
tained without compromise of present 
high traffic control safety standards. 

In its simplest application, the new 
system will utilize the radio range station 
at point of intended landing for the hold- 
ing fix. The airways clearance, delivered 
through usual communication channels, 
will specify altitude and leg of the 
range on which the aircraft is to hold. 
One thousand feet altitude separation 
will ordinarily be maintained between 
holding aircraft. This may be cut to 500 
feet under conditions of visibility of 


greater than one mile, provided that no 
known condition of turbulence exists at 
flight levels. 

Immediately upon reaching the hold- 
ing fix, each pilot will report to the 
tower, specifying time and altitude of 
reaching such fix. The controller will 
acknowledge on the voice channel of the 
range station. All subsequent instruc- 
tions relative to holding, descent and ap- 
proach will also be transmitted on this 
frequency. During the first transmission, 
the pilot will receive an accurate time 
check and current altimeter setting. As 
successive flight levels are then vacated, 
holding aircraft will be stepped down to 
lower levels. Pilots are expected to re- 
port the time of leaving any assigned 
flight level for newly assigned level. 

Aircraft will be laddered down in this 
manner until initial approach altitude is 
attained and clearance to enter field traf- 
fic pattern can be issued. For airline 
trips, the clearance will include the 
usual check on surface wind and veloc- 
ity, and runway to be used in landing. 
Army and itinerant pilots will receive in 
addition detailed approach instructions, 
specifying range legs, altitudes, proced- 
ure turns and reporting points. 

All pilots will remain on range fre- 
quency until the landing has been 
completed, at which time they may tune 
to the regular control tower frequency 
for taxi and parking instructions. How- 
ever, should a pilot at any time during 

(Continued on page 98) 
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Salt Lake communications system. 
Planes holding over Ogden or Cor- 
inne are contacted through Ogden 
range station. Planes on final ap- 
proach contacted through Salt Lake 
range. Planes on field contacted 


thru regular control tower frequency. 
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RALPH S. DAMON 


This article is based on testimony given by Mr. 
Damon before the House Ways and Means Com- 
mittee in September. Vice president and gen- 
eral manager of American Airlines, Mr. Damon 
was on leave as president of Republic Aviation 
Corporation between May, 1941 and August 
31, 1943. He testified on behalf of seven en- 
gine and airframe manufacturing conipunies. 
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Jhe capital base on which profits are allowed is so small 


that the little surplus that can be accumulated is in 


danger of being quickly consumed when the war is ended. 


that the nation must rely for its de- 

fense upon a healthily functioning air- 
craft industry. Our security depends 
upon our ability to produce enough planes 
~and of the most up-to-date types—at a 
moment’s notice. To be able to do this, 
these companies must have assurance of 
at least a minimum of financial security. 

Today, while depending upon the air- 
craft industry to produce our fighting 
planes, we are imposing such financial 
burdens upon it that it is doubtful that it 
will be able to survive the war. When 
peace comes, there may be no private air- 
craft industry left. There will be plant 
and equipment. But because of our pres- 
ent laws, there will be no working capi- 
tal for development of peacetime models, 
no funds for conversion to peacetime 
operations, or if conversion does take 
place, not enough resources left in the 


| i war has made one thing clear: 
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Stows high liabilities, small working capital in aircraft industry 
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industry to enable the United States to 
keep pace with the rest of the world in 
the development of aviation. 

By present tax and renegotiation poli- 
cies, we are legislating the aircraft indus- 
try out of existence. We are plucking off 
its wings, but expecting it to continue fly- 
ing. At the same time, we are boasting 
of our dominance in the air and blue- 
printing a future in which the United 
States will maintain that dominance. 

We cannot have both. We cannot con- 
tinue our present combined tax and rene- 
gotiation policies towards the aircraft in- 
dustry and, at the same time, foster the 
development of aviation. In fact, unless 
we change our policies with respect to 
renegotiation and unless we permit the 
aircraft industry to accumulate during 
the war reserves adequate for its eventual 
conversion to peace, the industry is faced 
with actual bankruptcy. 

I realize that strong state- 
ments but I expect to prove them by us- 
ing figures from a recent report, compiled 
by the Harvard School of Business Ad- 
ministration, covering aircraft companies 
which produce more than 75 per cent of 
the nation’s planes. 

It is one of the misfortunes of the air- 
craft industry that war needs have forced 
the Government to demand that it carry 
an immense burden of financial respon- 
sibility upon a small basis of invested cap- 
ital. The total amount for which 11 com- 
panies, collectively representing over 75 
per cent of the aircraft output of the na- 
tion, had assumed responsibility by the 
end of 1942, was in excess of $2,932,000,000 
This tremendous responsibility was placed 
upon stockholders’ capital amounting to 
only $238,000,000. 

Those proportions are so unusual that 
all responsible people in the industry 
greatly fear what they imply for the fu- 
ture. In themselves, they might not sug- 
gest that financial disaster is imminent, 
but taken in conjunction with the in- 
creasingly difficult financial condition of 
the industry (a difficulty arising directly 
out of the amount of the war production 
being carried on by the industry under 
our present tax and renegotiation condi- 
tions), they make quite clear that the in- 
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FACE BANKRUPTCY 
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Producers of planes, such as the 


justry is faced with collapse unless im- 
nediate relief is granted from its finan- 
ial burdens. 

The burdens are heavier upon the air- 
raft industry than upon any other sec- 
tion of our economy. When the last tax 
ill was written, and when renegotiation 

war contracts was authorized, there 
was no intention to discriminate against 
the aircraft industry. But the actual re- 
sults are as though discrimination had 
ween deliberately practiced. Some seg- 
nents of our business life have improved 
their financial position but we plane 
builders, because of the narrowness of 
ur profit margins, and because of the 
mmense expansion which we have un- 
dergone, have deteriorated financially. We 
have difficulty even now in meeting our 
current obligations. We can see no way, 
unless present laws are changed, to meet 
them over the long term—and to sur- 

ve. 

To show how heavily we have been hit, 
let us compare our position with that of 
the average industrial corporation, as in- 
dicated in Figure 1. 

Among these current obligations of the 
average aircraft company, a major item 
; that of the amount owed to the Gov- 
ernment in the form of taxes due and re- 
funds still to be paid as a result of re- 
.egotiation of war contracts. Collectively, 
these amount to $49,549,000. To meet this 
debt—which must be paid in cash—the 


"Thunderbolt" so critically needed now, may find themselves bankrupt after the war. 


typical aircraft company has in quick cash 
assets (cash, marketable securities) only 
$29,335,000. 

In other words, the typical aircraft com- 
pany, that is, a company whose figures 
are one-eleventh of the total figures for 
all 11 companies, has a deficit of well 
over $20,000,000 in terms of its immediate 
cash assets and its cash debts to the U. S. 
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Figure 2. Shows relative profit decline. 





Government. In fact, the industry is oper- 
ating today only because it is “robbing 
Peter to pay Paul.” It will continue to 
operate only so long as enough liquid 
funds flow to it to pay the most pressing 
of its immediate debts. It will continue 
in business so long as the war lasts, but 
only by thrusting farther and farther for- 
ward an ever-increasing amount of debt 
to the Government. Sooner or later, this 
debt is going to fall due and at a time 
when liquid income will have dropped 
off or will have ceased altogether. That 
this is bound to lead to bankruptcy is not 
difficult to foresee. 

Obviously, the aircraft industry has 
been subjected to a greater degree of ex- 
pansion and to greater stresses as a re- 
sult than has industry in general. There 
is no doubt at all of the vital need for 
airplanes in this war and therefore for 
this tremendous expansion; but there 
equally is no doubt that unless it is com- 
pensated by proper tax and renegotiation 
policies, its effect will be to wreck the 
aircraft industry. 

As sales have soared upwards, profits 
per dollar of sales have declined. Some 
decline—even an appreciable one—was to 
be expected. The plane builders did not 
expect (nor did they wish) to make as 
great a percentage of profit on expanded 
military demand as they used to upon 
civilian purchases of only one-twentieth 

(Continued on page 118) 
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Commander in Chief, United States Fleet 
end Chief of Naval Operations 


This article is based on an address delivered by Admiral King at 
the American Legion convention in Omaha, September 23, 1943. 








Whether on planes or ships of the line, Navy men know their jobs as members of ''a magnificent combat team.’ 
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AVIATION 






ON THE NAVY'S TEAM! 


The nation’s Naval chief urges that the air arm continue an 
integral part of the Navy's flexible, fighting organization. 


have all recognized the tremendous 

problem of bringing our foot soldiers 
into contact with the enemy, plus the 
complicated problems of co-ordinating 
the Naval and air efforts to the funda- 
mental ground struggle. 

In the Atlantic, there has been added to 
the serious U-boat obstacle of the last 
war the problem of penetrating and over- 
coming enemy air power radiating from 
the continent of Europe. In the vast 
ocean areas of the Pacific, our task is that 
of protecting our land, sea and air power 
by means of properly balanced operations 
over thousands of miles to cope with the 
enemy wherever he can be fought. It 
has been to preparation for these great 
tasks that a major portion of Naval de- 
velopment has been applied for the past 
20 years. 

My own part in preparation for this 
current war, during the 13 years from 
1926 to 1939, had mainly to do with the 
integration and development of Naval 
aviation in the major role that it was 
bound to play in warfare at sea. The 
necessity, extent and character of this 
development appear not to be well un- 
derstood nor adequately appreciated. 
The present seems to be an opportune 
occasion for me to acquaint a large group 
of air-minded readers with some of the 
underlying facts about the Navy and, in 
particular, about the thorough integra- 
tion of Naval aviation with the Navy. 

I can best deal with this subject by set- 
ting forth certain premises about Navy 
command, organization, education and 
training which are not widely known or 
understood outside of the Navy itself. It 
is these premises which have made the 
thorough integration of aviation into the 
Navy not only logical and sensible but, 
in fact, inevitable. 

A significant and all-important thing 
about Navy command organization is that 
there is but one command corps—the 
Line of the Navy—this being in contra- 
distinction to what has been the practice 
of the Army with regard to infantry, cav- 
alry, artillery, engineers, air corps, etc. 

The Navy began its mechanization with 
the advent of steam propulsion some- 
thing more than a century ago. It has 
constantly expanded its first-hand knowl- 
edge of mechanization by the application 
amd use in men-of-war of guns and gun- 
nery, electric motors, gasoline engines, 


I" THE war we are now fighting we 


diesel engines, radio, etc., as they came 
one by one to be embodied in the ma- 
chinery of men-of-war. It is thus that 
the Navy has gradually and adequately 
been educated and habituated to mecha- 
nization in all of its forms and applica- 
tions. 

As far back as 1899, after some 60 or 70 
years of experience, legislation was ob- 
tained which abolished the engineer corps 
of the Navy—which, I may explain, had to 
do with the propelling and other machin- 
ery on board ship—and has resulted in 
all line officers, not a relative few, becom- 
ing educated, trained and experienced in 
engineering duties as well as in deck du- 
ties for the past 40-odd years. 

The submarine began to come into the 
picture at about the same time (1900), 
but instead of the Navy creating a sub- 
marine corps, those Naval officers who 
volunteered for submarine duty were 
considered simply to have an additional 
qualification beyond and above the nor- 
mal line qualifications. 

When aircraft began to be recognized. 
as weapon-carriers about 1910, a similar 
procedure was followed—and continues 
to this day—namely, Naval aviators are 
Naval officers who are additionally quali- 
fied for the management and operation 
of aircraft. 

On August 30th, 1913, the General 
Board of the Navy, then headed by Adm. 
George Dewey, recommended “the or- 
ganization of a Naval Air Service suited 
to the needs of the Navy in War.” On 
October 9 of that same year, Franklin D. 
Roosevelt, as Acting Secretary of the 
Navy, appointed a board to draw up the 
plans and specifications to implement that 
recommendation. 

Until 1921, air matters for the Navy 
were dealt with by a division in the 
Office of the Chief of Naval Operations 
but in that year legislation was obtained 
which created the Navy’s Bureau of Aero- 
nautics. The Bureau of Aeronautics was 
headed for the 12 years from 1921-1933 by 
that sterling Naval officer and far-sighted 
airman, Adm. W. A. Moffett. 

Under his guidance, the policy was 
adopted of integrating Naval aviation into 
the Navy—as it is even now. He inau- 
gurated the placement of aircraft— 
launched from catapults—on battleships 
and cruisers. Patrol plane bombers were 
also developed and put into the Fleet. 
He sponsored the conversion of a collier 


to our first carrier—the Langley—and the 
conversion of the Saratoga and Lexington, 
after the Reduction of Armaments Con- 
ference in 1922, from battle cruisers to 
carriers; and, finally, the Congressional 
approval for the building of the carriers 
Ranger, Yorktown, Enterprise and Wasp, 
with which we entered the current war. 

In 1925—18 years ago—there was fully 
established in the curriculum of the 
Naval Academy the study of aeronauti- 
cal subjects, both in theory and in prac- 
tice, for all midshipmen, 

In the same year there was begun in- 
doctrinal flight training for the senior 
classes which habituated them to flight 
and to the elements of radio, gunnery, 
navigation and engines as applied to air- 
craft in operation. This indoctrinal flight 
training continued through the year 1941, 
when the rapid expansion of the Navy 
caused it to be suspended. It was re- 
sumed this year by sending the class 
which graduated last June to Jackson- 
ville, Fla., for practical training and ex- 
perience in ground and flight operations, 
before going to sea into general line 
duties. 

Let me now try to paint the picture for 
you of Naval aviation fully integrated 
into the Fleet as it has been from at 
least 1925 onward. For a minimum pe- 
riod of 18 years all Naval officers have 
been habituated both in precept and in 
practice to being shipmates with aircraft 
not only while serving in battleships and 
cruisers equipped with catapult planes 
and on aircraft carriers, but also in in- 
numerable Fleet exercises and Fleet 
problems where Naval aircraft were con- 
stantly in evidence as an indispensable 
factor in Fleet operations. In fact, I re- 
call that, during my total of seven years 
serving with aircraft at sea it seemed to 
be invariably the case that we were called 
upon, because of belief in our capacity, to 
do even more than we then had the 
means to perform. 

I wish to say something about unity 
of command as practiced in the Navy— 
not by precept, but by evolution and by 
“horse sense”—ever since the develop- 
ment of ships of the different types, em- 
phasized by the advent of mechaniza- 
tion beginning with the days of steam 
about 1830. 

First, let me turn to an Army analogy 
which may perhaps be more familiar, 

(Continued on page 102) 








Russian Air Bases? 
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bases in Siberia, how effectively could 

they attack Japan and what would be 
the Japanese defense to such operations? 
These questions can best be answered in 
the light of our experiences gained in 
bombing Germany from British bases. It 
will be found that Japanese targets are 
more concentrated and easier to locate 
than those in Europe, and that Japan’s 
communications, both land and water, are 
exceptionally vulnerable. On the other 
hand, distances and our supply problems 
would be greater, flying conditions and 
the defense of our airfields much more 
difficult. In Britain we were able to begin 
on a small scale, gradually working up to 
a crescendo. On a Siberian air front any 
such campaign would have to be under- 
taken in full force from the beginning and 
carried through inexorably to the end 
While our bombings of Germany involved 
neither land nor amphibian operations, 
the same cannot be said for the Far East. 
The success of an American aerial assault 
upon Japan from Siberia might very well 
depend upon adequate United States land 
and sea support. It would in any event 
be a major operation. 

The first factor to be considered is that 
of range. Flying Fortresses and Libera- 


I’ OUR bombers were provided with 


Gapanese industrial targets are concentrated and vulnerable, 


but the task of supplying our air bases would be difficult. 


tors have flown 1.200 miles from Libya to 
Ploesti and from North Africa to Munich 
and Wiener Neustadt. Our airmen have 
covered the 1.200 miles between Midway 
and Wake Islands. which is greater than 
the run from the Aleutians to the Kuriles. 
These attacks, however, were abnormal; 
they did not represent regular, routine 
missions; “block busters” were conspicu- 
ous by their absence and the bomb loads 
carried were presumably nearer to mini- 
mum than to maximum cargoes. 

We are understandably in the dark as 
to the maximum performance of our 
bombers. The most important Nazi tar- 
gets are in western Germany. Bombing 
them from Britain did not necessarily 
imply that we could not venture farther 
afield, but they furnish the only yard- 
stick we can safely use until new dis- 
closures are made on current bombers as 
well as new types such as the B-29. On 
this basis, the Ruhr-Hamburg bombings 
took place some 300 to 400 miles respec- 
tively from eastern England; those of Kiel, 
Brunswick, Magdeburg and Nuremberg 
were 500 miles away and Berlin is in the 
600-mile zone—beyond which lies the 750- 
mile “circle” touching Danzig. 

The decisive air base region in Siberia 
is naturally in the neighborhood of Vladi- 
vostok. Within some 750 miles of this 
area lie all desirable targets in the 
Japanese main islands and in Korea and 


Manchuria. By flying a little farther, and 
up to 900 miles directly south, our bomb- 
ers could submit Japan’s coasts to an 
aerial blockade, tying in with our sub- 
marine and aircraft carrier activities. Our 
airmen would, in fact, be within the very 
heart of the Japanese Empire and face 
enemy territory through 340° out of the 
360 of a circle drawn around Vladivo- 
stok. A triangle of Soviet territory run- 
ning from the point on the seacoast where 
Siberia meets Korea northwards to Lake 
Khanka and thence south-east to the Sea 
of Japan would give us a base area pre- 
sumably larger than we are using in Brit- 
ain, being about one-half the size of Eng- 
land (excluding Wales). 

A glance a¢ the map will show that this 
Vladivostok triangle is the muzzle of a 
geographic pistol whose handle lies north 
and west of Khabarovsk and whose barrel 
runs from Khabarovsk to Vladivostok 
and thence along the Sea of Japan to Ni- 
colaevsk. The Vladivostok “muzzle” is be- 
lieved to be powerfully defended—were 
that not the case one could assume that 
the Japanese would have marched in long 
ago. If enemy action made it necessary 
for us to shift our airfields out of the Vla- 
divostok triangle, the matter of flying 
range would be seriously affected in that 
we would be moving away from the prin- 
cipal target areas in Japan and into colder 
regions. 


Siberian supply problems would exceed those of Australia, where millions of gallons of gas must be hauled in drums. 
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Formidable overland supply problem across Siberia, with alternate route using Kamchatka, is dramatized by map. 


While 750-mile flights from the vicinity 
of Vladivostok would bring our bombers 
to all Japanese targets from Tokyo to Na- 
gasaki, a transfer of bases to a point near 
the coast midway between Vladivostok 
and Khabarovsk would cut down our 
westward range-limit to Kobe, and from 
the Khabarovsk sector itself we would 
only reach Sendai and points north, all 
minor targets. By transferring our hypo- 
thetical airfields northwards we might 
evade some hostile land blows but would 
still remain within the same range of 
Japanese aircraft in Manchuria. In other 
words, as we increased our safety from 
the standpoint of distance we would re- 
duce the effectiveness of our striking 
power until the point would be reached 
where any blows we might strike would 
be light assaults upon purely secondary 
objectives. From such positions we could 





assist in the defense of Siberia and co- 
operate with Russian and U. S. land and 
amphibian moves against Karafuto but 
we could not submit Japan itself to bomb- 
ings of even a British-Danzig intensity, 
let alone anything of “Berlin” or “Ham- 
burg” proportions. 

In the following analysis, therefore, we 
shall use the Vladivostok “triangle” as a 
theoretical base area. Three hundred 
miles would have to be added to all ranges 
to obtain a picture of results from air- 
fields between this triangle and Kha- 
barovsk, and 600 miles to visualize the 
consequences of using bases in the neigh- 
borhood of the last-named city. 

The military-air geographic characteris- 
tics of Japan differ radically from those 
of the Nazi “heartland.” The latter, in- 
cluding Germany, Czechoslovakia, Aus- 
tria, Hungary and western Poland is, 





roughly speaking, a square with 600-mile 
sides. Our bases in Britain are close to 
the north-western angle of this square. 
Nazi targets are therefore disposed in 
depth, which gives us a wide choice of 
objectives, near and far. By only slight 
increases in flying distances our airmen 
can head for one target and then shift 
to another. On the other hand, the farther 
we fly the more Nazi fighting plane base- 
areas do we run into. 

The principal Japanese target stretches 
from Nagasaki to a point a little north of 
Tokyo. It measures 800 miles in length 
by 75 to 150 in width and is in the form 
of an oblong whose central point faces 
Vladivostok. Its western extremities are 
600 miles from the Soviet base area, which 
means that it is a distant target in length. 
Distances which, in Europe, bring us to 
(Continued on page 138) 
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On command "prepare for ditching 


INCE AMERICAN bombers cannot swim but, in 

fact, are guaranteed to remain afloet only 40 sec- 
onds (although it might be longer) after crash-land- 
ing in the ocean, the Army Air Forces’ School of Ap- 
plied Tactics at Orlando, Fla., is drilling air crews 
in the correct procedure for “ditching” a plane 
once it has crash-landed. A wooden replica of a 
Fortress has been constructed and set afloat on a 
nearby lake and completely outfitted with rescue 


First man on wing takes kit of rations and navigation equipment 


from the pilot, dummy guns are tossed overboard. 


devices. Sound effects simulating motors add real- 
ism to the practice while each member of the crew 
is drilled to his definite part in the routine. The 
rehearsals repeat the procedure which the 10-man 
crew will actually follow if it is forced down at sea. 
They must all scramble out with necessary gear, 
including individual life belts, inflate their rafts and 
paddle away—in 40 seconds. There is a detailed ditch- 
ing procedure for each plane in use by the AAF 


I 


Dummy “Fortress” floating 
onlake gives AAFSAT air crews 
practice in abandoning planes 


which have crash-landed at sea. 


The raft is inflated automatically as the tenth man crawls out. 
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Crew of 10 in two groups has inflated both 


sfts and launches them. Time: 23 seconds. 


Wearing “Mae Wests,’ men board rafts lugging 


the precious crash kits. Time: 34 seconds 


Rafts loaded, the men paddle off. Rafts are 


ed together to avoid becoming separated. 












‘Festung Europa’,” Fiytnc, November, 

1942—_Ed.] the author attempted to 
show how the technique of Allied ground 
—air co-operation as developed in North 
Africa is providing a model for the in- 
vasion of Hitler’s European fortress from 
the west. This technique is already dem- 
onstrating its adaptability to new con- 
ditions as the Allied armies advance in 
Italy. Here the invasion was prepared 


I" AN earlier article [“Air Power and 


by the strategic bombing of enemy com- 
munications and air fields from August 
17 to September 3. From the time of the 
landings until the Allied victory at Saler- 
no (September 15) planes were used in 
direct support of the ground forces. 


AIR POWER AND 


By Capt. H. A. De WEERD 


General Kenney’s achievement in transporting 
men and materials to jungle battlefields has 


been a decisive factor in Pacific offensives. 


The employment of air power at the 
height of the Salerno battle was specta- 
cular and highly effective. Air Marshal 
Tedder’s command flew 1,888 sorties and 
dropped 1,284 tons of bombs in 24 hours 
on September 14 in direct support of Gen- 
eral Clark’s hard-pressed Fifth Army. 
This violent intervention turned the 
scales against the Germans. From Sep- 
tember 15 on the Fifth Army’s Salerno 
beachhead was secure and the troops 
were able to press forward. With Fog- 
gia’s well-dispersed air fields at our dis- 
posal, it may be assumed that some of 
the handicaps under which our Air 
Force operated in the initial stages of the 
Italian campaign have diminished. 


Australian troops and equipment are taken aboard transport for flight to rendezvous for attack on Kaiapit. 


While these techniques were being de- 
veloped and perfected in North Africa, 
American forces in the Pacific were 
adapting themselves to the novel 
conditions imposed by jungle warfare in 
an island theater. This article will be 
confined to the role of air power in the 
New Guinea theater, but we may assume 
that operations in the Solomons follow a 
similar pattern. 

Japan’s multiple “triphibian” thrusts, 
begun on December 7, 1941, reached their 
crest in the summer of 1942. As long as 
the Japanese were opposed by ground 
forces operating in traditional manner 
without effective air support, they were 
everywhere victorious. In a seven-month 
campaign, they conquered Malaya, Bur- 
ma, the Philippines, the Dutch East In- 
dies, and were penetrating the island 
fringes guarding Australia. In speed, pre- 
cision, and distances covered, these opera- 
tions were unparalleled in history. They 
brought millions of people and untold 
riches in strategic raw material under 
Japanese control. Behind a vast cordon 
of island air bases Japan seemed to be in 
a position to exploit her newly-won re- 
sources. All the strategic advantages ap- 
peared to be in her hands. The decision 
of the Allies to defeat Hitler first, 
seemed to assure the success of her plans, 
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Troops and equipment are landed 


But the Pacific war was not being 
waged in a vacuum. As a part of a vast 


coalition struggle, it was inseparably 


linked to the fluctuating conflict in Eu- 
rope. The Red Army showed  unex- 
pected defensive strength in 1942, and 
passed to the offensive in 1943. Britain 
ind the United States mustered sufficient 
power to seize the initiative in the Medi- 
terranean. The United States Navy rose 
from the staggering blow it received at 
Pearl Harbor much more rapidly than 
the Japanese could have anticipated. The 
expansion of American air power in the 
Pacific made itself felt in the spring and 
summer of 1942. 

The Japanese wave of conquest set in 
notion at Pearl Harbor was checked by 
American air power at the Coral Sea 
yattle (May 7-11, 1942) and Midway 
(June 3-5). There followed a brief period 
f equilibrium in which the Japanese 
pushed into New Guinea to menace Port 
Moresby and Australia. While this ad- 
ance was underway, the United States 
Marines assumed the initiative in the 
Solomons by seizing Guadalcanal, and 
sradually the United Nations passed into 
the offensive in the Southwest Pacific. In 
this transition and in subsequent opera- 
tions air power played a supremely im- 
ortant role 
One of Genera! MacArthur's earliest 





in jungle clearing to join forces attacking Buna. The natives are just an ‘audience 


decisions was to defend Australia in New 
Guinea. This brought his forces and the 
invading army of Gen. Tomatore Horii 
into conflict in the mountainous, jungle- 
covered terrain of Papua. Because nor- 
mal communications were almost eritirely 
lacking in Papua, this campaign provided 
a unique opportunity for the Fifth United 
States Air Force to demonstrate its adap- 
tability to novel conditions. 

A brief survey of the conditions under 
which the Papuan campaign (July 21, 
1942-January 23, 1943) was fought is es- 
sential to an understanding of the role 
of air power in these events. Landing an 
army of 13,000 men at Gona Mission on 
the northern coast of New Guinea on 
July 21, General Horii crossed the Owen 
Stanley Mountain range by way of the 
jungle (Kokoda) trail and reached a 
point within 33 miles of Port Moresby on 
September 27. Here the Japanese advance 
was halted by Allied resistance and by the 
almost insurmountable difficulties of 
bringing up supplies. 

The first step taken by the Allied com- 
mand in order to drive the invader out 
of Papua was to gain control of the air. 
As one officer in the Southwest Pacific 
said: “The Navy can’t save Australia if 
we lose the air.” Once a working control 
of the air was attained over Papua, Al- 
lied ground troops were able to recapture 









































Kokoda with its flying strip after six 
weeks of heavy fighting. This advance 
air field was put into operation two days 
after its capture, and from it Allied planes 
maintained pressure on the Japanese who 
retreated from Oivi on November 11 to 
their final defense positions at Soputa- 
Sanananda, Buna, and Gona Mission. 

To move sufficient Allied troops and 
supplies to crack this position over the 
jungle trail across the Owen Stanley 
Mountains would have entailed incalcula- 
ble labor and time. The troops would 
have arrived exhausted by “fighting the 
jungle,” the mud, and heat. Lieut. Gen. 
Geo. C. Kenney saw the possibility of 
transporting them by air, and as soon as 
suitable landing strips had been built at 
Wanigela Mission, planes of the Fifth Air 
Force began ferrying in troops and sup- 
plies from Moresby and Kokoda. Some 
troop units were flown from Australia to 
Moresby and from there to Wanigela Mis- 
sion. 

This was the most ambitious program 
of air transport in direct support of a 
combat operation attempted up to that 
time by the American air forces. It in- 
volved flying the equivalent of a full com- 
bat division and most of its equipment a 
distance (from Moresby) of 110 miles. But 
those miles entailed crossing a 4,000 foot 

(Continued on page 94) 






























Combat Maintenance 


By CLYDE R. PATON and WILLIAM C. GOULD 


{Through the co-operation of the Society of Automotive Engineers) 


_Jwo maintenance experts report on conditions as they actually exist in our 


overseas theaters, recommending changes to help keep our planes in the air. 


ONDITIONS under which servicing of 

military aircraft in theaters outside 

the United States must be accom- 
plished differ so greatly from service con- 
ditions at home as to require quite dif- 
ferent planning on the part of aircraft 
service organizations than has been pre- 
viously necessary under domestic peace- 
time conditions. 

Services, facilities, technical personnel 
and information which, in domestic opera- 
tions are taken almost for granted, are 
largely lacking in many overseas theaters 
This places a major responsibility both 
on the aircraft manufacturer and the 
Army Air Forces engineering and service 
personnel at home as well as on the cor- 
responding civil and military personnel 
overseas. Full recognition and under- 
standing of the actual conditions under 
which overseas service operations must 
be performed is of the greatest importance 
to full utilization and effectiveness of our 
far flung forces. The authors have been 


closely associated with engineering and 
service operations (particularly as apply- 
ing to aircraft power plants) and have 
had opportunity to observe at first hand 
(in co-operating with the AAF and RAF) 
actual field service conditions in most of 
the Allied overseas theaters as well as at 
the many transit bases enroute. 

One condition not fully appreciated is 
that overseas service operations in many 
cases must be performed under the most 
primitive conditions. This is particularly 
the case at advanced fighter bases. One 
must visualize conditions equal to or more 
difficult than those encountered back 20 
years in the early “barnstorming” days to 
obtain a comparable picture of the lack of 
service facilities faced by overseas main- 
tenance personnel at some of the ad- 
vanced fields, particularly at times when 
“fronts” are moving rapidly. Under these 
conditions service facilities are of neces- 
sity extremely limited. Even ordinary 
hand tools are frequently not sufficiently 


available. Special tools and service equip- 
ment which at home would be considered 
indispensable are in many cases totally 
lacking. There are often no spare parts 
stocks on which to draw except by “can- 
nibalizing” other grounded aircraft. This 
practice of robbing grounded aircraft or 
needed spares has in many cases attained 
the status of standard practice at many 
advanced air bases. Most urgently needed 
spares are frequently flown in from sup- 
ply bases. Any new or unexpected parts 
requirement, however, may exhaust the 
immediately available supply and neces 
sitate grounding of equipment until spares 
can be flown in. It is under this condition 
that “cannibalizing” occurs. Once ground- 
ed for lack of minor spares aircraft are 
frequently stripped so rapidly as to be- 
come permanently immobilized unless 
returned to bases at the rear for overhaul 
In many cases where advance fields are 
supplied principally by air these salvage 
operations are impossible. 









































Dust storms endangered both planes and men when wind reached gale torce, « 
on opposite page. Above, even gas masks were used to protect lungs and eyes 











. A brief description of one of the air nel. There was no housing for planes o1 ment reached this point. No maintenance 
a ises located on the desert in the Middle equipment, everything being spread of spare parts stocks was attempted ex- 
erec East, which was visited by the authors. around in the open. cept for minor items such as spark plugs, 
tally ill serve to further illustrate conditions During the winter months occasional gaskets, etc. New or overhauled engines 
parts nder which fighter aircraft have been rains tend to harden the sub-surface, leav- were sometimes flown in and replaced but 
can equired to operate and the difficult con- ing a loose dust layer on top which is one whenever possible ships were flown back 
This itions under which service and overhaul to four inches deep. This condition be- to better-equipped bases, farther to the 
it - perations must frequently be performed comes much worse during the summer rear, for necessary service and overhaul. 
ined This fighte base was simply a flat months. This top surface is made up of Often it was impossible to locate enough 
many esert area approximately three miles in various particle sizes ranging from or- usable spares to get damaged aircraft back 
eded ameter with no prepared runways or’ dinary sand particles to material as fine into the air for return to overhaul bases 
sup i It had been used as an as talcum powder. Dust exposure conditions in this theater 
darts 1 fighter base at the time Two jeeps comprised the total of ground were extremely bad during the entire 

the last push on Cairo (summer _ transport facilities at this field at the time year and presented many service difficul- 
>ces f 1942) and at the time of the authors’ of our visit, so that planes were fre- ties. 
ares isit was being used as a squadron forma- quently being taxied across the field for Even though our trip was made during 
ition on and advanced trainer base. Numer-_ purely transport purposes. One general the winter season with dust conditions at 
und- is RAF and AAF squadrons were dis- repair truck was available at that time, a minimum, we started to encounter dust 

are ersed round the edge of the designated the only other tools being those brought of serious magnitude on the trip north 
be- nding area. there being little to distin- in by maintenance personnel in their own across Africa. At one of several transit 
nless lish the field from the surrounding _ kits. One of the first requests made of us __ fields used in ferrying ships across Africa, 
haul ert area except the parked aircraft on _was to see that more hand tools were pro- even though runways were black topped, 
; are e ground and the scattered tents which vided. Even tool kits originally shipped the dust was blowing with a very light 


vage nstituted th: ily housing for person- with planes had disappeared before equip- wind from extensive additional areas be- 
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ing developed by thousands of native 
laborers. The soil at this field was red- 
dish in color, like iron ore, and extremely 
fine. It was encountered everywhere at 
this post, including the barracks and mess 
buildings some distance from the airport. 

At this first desert field encountered on 
the trip out—and from here on at all fields 
in the Cairo and eastern Libyan area— 
the soil and dust conditions are in varying 
degree distinctly desert in character. The 
soils at various fields vary as to the per- 
centage of coarse material present but all 
are characterized by a relatively high per- 
centage of extremely fine dust which is 
stirred up by the propellers and floats in 
the air for a substantial time even when 
no wind is blowing. Moderate winds 
when blowing keep the lower air levels 
well loaded with this extremely fine ma- 
terial. High winds create dust storms in 
which visibility is sometimes reduced to 
10 feet in daylight. We did not see these 
conditions at their worst as rains during 


the winter season reduce the depth of the 
dry top surface and tend to provide a 
relatively hard base structure one to six 
inches under the surface. 

The extreme fineness of a percentage of 
this surface dust is illustrated by several 
specific experiences. At one of the desert 
transit fields when we first arrived we 
sensed an irritation of the nose and throat 
even though the dust was not visible in 
the air at the time. We were told that 
nearly everyone at the station had “colds” 
which were attributed to this airborne 
dust. Later in the trip on one occasion 
following exposure to propeller blast, eyes 
several hours later started watering but 
without any indication of irritation. The 
following morning eyes were smarting 
and it was several days before the effects 
of this extremely fine dust were entirely 
eliminated. We were told of an experi- 
ment conducted by other representatives 
attempting to obtain samples of this fine 
dust, in which a small household electric 


The overhaul of a "Lightning's" Allison engine, on a remote South Pacific island 


base. Mechanics learn to improvise when needed tools and equipment are missing. 
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vacuum cleaner with cloth filter bag was 
attached to the tail of a ship and operated 
during successive take-offs. After ade- 
quate exposure the bag was found only 
to contain a limited amount of coarse ma- 
terial. All of the fine dust had passed 
through the filter bag. 

It may be readily appreciated from the 
foregoing details that exclusion of dust 
from airplane structures, especially en- 
gines, is practically impossible to accom- 
plish. To completely exclude dust one 
must exclude air, under desert conditions. 
As this is a physical impossibility, the 
urgency of adequate air cleaner equip- 
ment at all engine openings is obvious. 

During the dry season, when the dust 
conditions in the desert are at their worst, 
high winds occasionally arise which create 
dust storms which carry this dirt to great 
heights. Reports of limited visibility due 
to dust at altitudes from 10,000 to 12,000 
feet are not uncommon during these 
storms. Conditions near the ground are 
extremely bad with visibility so poor that 
it is often unsafe to move about in camp. 
Instrument take-offs from desert fields are 
not an uncommon requirement even with 
moderate wind conditions. Dust, once 
stirred up by aircraft or motor transport, 
will sometimes hang for hours in the air. 

Protection of engines from dust during 
operating is only one phase of the serv- 
ice problem. Equally if not more impor- 
tant is the protection of all engine open- 
ings while aircraft are on the ground. 
This is especially difficult due to the large 
size of some of the desert fields and the 
military necessity for wide dispersal of 
equipment. 

Fighter aircraft in general have a much 
greater exposure to dust than bombers. 
The latter types, particularly the heavier 
equipment, have in general been operated 
off of fields with some form of paved or 
bituminous runways. Weight of the equip 
ment makes this necessary. Engine loca- 
tions in bombers are in general higher off 
the ground and less exposed to dust 
thrown up by wheels in taxiing. The 
fighter, because of lighter weight, can be 
and is usually based on fields without 
runways, at more advanced positions with 
less service facility than the bombers and 
is actually exposed to dust conditions 
much more severe than is generally true 
for the bomber. Also, another dirt ex- 
posure to which the fighter is submitted, 
not common to the bomber, is the alert 
warm-up which has frequently been done 
for five minutes out of every half hour of 
daylight. The bomber may only have one 
mission daily or at night, and is then only 
exposed to this warm-up practice once o1 
twice daily. Fighters on alert cannot be 
protected when not running. It should be 
noted that the operating hours records 
make no showing of ground running time 
so that none of this alert operation ap- 
pears in operational hours. Engine life 
history in these two types of service re- 
flect this difference in exposure and op- 
erating condition. The result is that faix 
comparisons of durability between en- 
gines of different makes and types cannot 
be drawn unless made for the same type 
of service and with equal air cleaner pro- 
tection. 

(Continued on page 106) 
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Turbulence, updrafts reaching 200 m.p.h., a dark area within the storm, all are danger signs of the cumulo-nimbus cloud. 


By JOHN R. HOYT 


Jhe hail, heavy rain and terrific drafts of the cumulo-nimbus 


thunderhead are hazards that experienced pilots always avoid. 


aerologist at the airport called it. 
Neverthele 
a bas-¢ trainer and headed south. About 
an hour later they found the thunder- 
storm—a huge, towering mass of cumulo- 
nimbus flattened out on top like a 


[Precrologst atthe that’s what the 


, two pilots climbed into 


mithy’s anvil. Some turbulent clouds 
rolled to leeward, with a dark spot in 
their center. In that center there were 
some rather interesting conditions. 

To have gone around this weather for- 
nation in a modern, high-speed military 
aircraft would have meant an extra 50 
miles, or possibly 15 to 20 minutes more 
time. Yet those pilots, either foolhardy 

ignorant, ventured into Old Man 
Weather’s most dangerous formation— 
the cumulo-nimbus thunderhead! 

They—and their airplane—were not 
found for several weeks afterward. They 
might have been alive today had they 


known just a few, elementary things 
about thunderstorms and the limitations 
of their flying ability. They wouldn't have 
ventured into that dark, fearful mass had 
they known that inside of it they would 
find an updraft of over 100 m.p.h.! 

An updraft of that velocity would re- 
quire a descent of 8,800 feet per minute 
just to maintain altitude. As a matter 
of fact, thunderstorms have been known 
to be veritable chimneys, sometimes hav- 
ing vertical current as high as 200 m.p.h. 
That fact alone should be enough to 
frighten the average pilot from ventur- 
ing into such an area. 

As far as pilots are concerned, the best 
advice possible is this: “Stay away from 
thunderstorms.” But two factors pre- 
vent it. One is the simple reason that 
some pilots don’t know how to recognize 
a cumulo-nimbus, and blunder right on 
into it. (Or, if they do recognize it, they 


don’t fully appreciate just what they'll 
find inside). The second reason is that 
there might be an occasion that called 
for flying through a thunderstorm, such 
as accomplishment of a military mission, 
which would necessitate the pilot’s being 
fully informed as to what to do under 
such conditions. 

To begin with, we are most interested 
in how to recognize them. Let’s make 
no mistake on that score: we are going 
to avoid Old Man Weather if it’s possible 
to do so! At the same time we should 
make certain we know how to deal with 
him should we and weather ever come to 
blows (no pun intended!). 

Of course, another good thing for every 
pilot to know is under what conditions 
he should start looking for nimbus, and 
what causes it to form. Usually a pilot 
can determine what he may run into 

(Continued on page 126) 








Through window of control room, North American technicians observe performance of their "Mustang" model in wind tunnel. 


By EDWARD CHURCHILL 


$35,000 quarter-scale mahogany model blazed the design 


trail that led to the high-performing “Mustang” fighter. 


outward over the summer green fields 
of France, a squadron of North Amer- 
ican Mustangs (P-51’s) with RAF fighter 


Grostward downward from the sun and 


pilots at the controls sought paths of 
bright steel, moving locomotives. Others 
dived down for “zero” altitude work on 
more locomotives in round houses. They 
sent machine gun bullets and cannon 
shells whamming into boilers—which 
then exploded. More Mustangs, low 
enough to acknowledge the waves of 
workers in the fields, high-tailed for a 
tug boat, pouring lead. On this fateful 
day they played a major part in damag- 
ing or destroying a power sub-station 
and several railway sheds, in addition to 
more than a score of German-operated 
locomotives. 

Shortly thereafter, the North American 
A-36’s (which are P-51’s with bomb racks 
and dive bomb flaps built into the wings) 
let loose their charges of fury on the 
Germans and Italians backtracking across 
Sicily, moved across Messina strait and 
started to work on the Italian mainland. 
The results were devastating. 


While this was going on, a $35,000 wood 
model—it is constructed almost entirely 
of laminated mahogany and polished to a 
high patina—was in the model room of 
North American’s huge wind tunnel! build- 
ing, undergoing minor design changes 
for new and exhaustive tests. It has, up 
to this time, “flown” about 1,500 hours 
in four major wind tunnels. It is the 
midget “grandpappy” of the Mustang. 
Without it, North American power plant, 
landing gear, tail section, armament, 
structures, aerodynamics and design en- 
gineers would never have been able to 
produce a Mustang ready for its engine 
just 100 days after preliminary design 
work began. 

The model is quarter-scale. Where the 
production job has a span of 37 ft. 5/16 
in., it has a span of just over 9 ft., 4 in. 
The length of the Mustang is 32 ft., 2% 
in., making the model just a shade over 
eight feet. The Mustang’s height is 8 ft., 
8 in., making the model 2 ft., 2 in. Its 
ailerons, complete with statically bal- 
anced tabs, are workable. So are its 
flaps, landing gear and tail surfaces. 


It boasts of a three-bladed propeller, a 
35 h.p. electric motor, miniature exhaust 
stacks, carburetor air scoop and radiator 
air scoop. During the time it has “flown” 
to aid engineers in making the production 
model the killer that it is, the mighty 
midget has undergone at least 40 major 
design changes, ranging from pilot’s cock- 
pit enclosure to wing tips. It is fair to 
assert that it played a major part in a 
new type of wing design—laminar flow. 

First of all, when the British Purchas- 
ing Commission in 1940 explained that 
it wanted the company to produce a 
fighter already in production, J. H. 
“Dutch” Kindelberger, president of North 
American, said: 

“I'd rather build a totally new type of 
fighter incorporating all of the lessons 
you've learned in six months of war.” 
Kindelberger had his way. 

Designers of the Mustang knew that 
the greatest obstacles to maximum per- 
formance in fighters of the 40 m.p.h. class 
were large frontal areas, improperly 
faired fuselage and landing gear, inef- 

(Continued on page 132) 














NORTH AMERICAN ENGINEERS ‘AT WORK ON WIND TUNNEL MODEL GF MUSTANG 
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Behind the scenes in Precision Aircraft Radio Manufacture...One of a series. Kodachrome by BR Photo. 


Th device in this picture is known as a “breadboard”... 
but instead of kneading dough this young woman is 
weaving the warp and woof of the wiring system for a 
Bendix* Aircraft Radio Compass. 

This harness entails hundreds of separate wires woven 
into place, cut to connect exactly with 1200 terminals, 
with every inch in exact position, ready for assembly. 

Here at Bendix Radio the deft fingers of many women 


are fashioning these tapestries of war... one of the thou- 


sands of vital operations involved in the volume produc- 


tion of Bendix Radio electronic equipment for aircraft. 

Bendix Radio “know-how” and specialized experience 
in the design of complete electronic systems, assure the 
superior performance of Bendix Radio Equipment on every 


war front. . . as in civilian air travel, today and tomorrow. 
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No other source of power equals electricity in 

flexibility of application and control. Whether to speed 

a train or battleship, or to run a simple household appliance, electricity is 
accepted as a dependable source of energy under all conditions 

of temperature and climate. In an aircraft propeller, electric control 
presents a minimum of weight and distance problems, and precise governing 
and synchronization are readily incorporated. The selection of the 
electric principle in the original basic propeller design was made 

with a view to future requirements beyond the needs of simple 

pitch change. The range of its application continually 

expands as electric control makes possible new developments 


in propeller design and operation. 


Curtiss-Wright Corporation, Propeller Division pROPELLERS 


ELECTRIC 


Unlimited range 


of blade angles 
ffers maximum 
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control from 
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reverse 
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THREE-EYED 
MAPPING 


by 
CURTIS FULLER 


LANES of the Air Transport Com- 
Privo hauling supplies above un- 

named wilderness, bombers and fight- 
ers being ferried across untrod forests 
and tundra, hospital planes carrying 
the wounded out of combat zones to dis- 
tant hospitals, now find their paths indi- 
cated by accurate charts showing every 
viver and ridge, every hill and landmark 
along the route. 

Since the war began, these charts have 
been prepared for an area nearly twice 
the size of the United States by a new 
aerial photographic method called tri- 
metrogon mapping, which has been used 
over districts previously inadequately 
mapped or not mapped at all. The maps 
are not aerial photographs but printed 
charts based upon aerial photographs. 

The Army Air Forces’ Aeronautical 
Chart Service is not telling just what 
areas of the earth’s surfaces have been 
mapped by the tri-metrogon method, al- 
‘though published photographs show parts 
of North Africa to have been so mapped, 
and a release from the Geological Survey 
of the Department of the Interior, which 
is co-operating with the AAF in the aerial 
mapping, states that mapping work has 
been done in Alaska. 

In general the mapping covers the far- 
flung lines of the Air Transport Command 
system on all the continents and over all 
the seas. When the project started, about 
40,000,000 square miles, or approximately 
80 per cent of the earth’s land surface, 
1ad not been adequately mapped for aero- 
nautical charting purposes. Already 
the mapping covers 5,000,000 square miles 
including hitherto almost unknown ter- 
ritory. 

Mapping experts estimate that it might 
nave taken 100 years and endless hard- 
ship and cost by conventional methods to 
vet on paper the details of terrain ob- 
tained so easily by tri-metrogon mapping. 
There was a lake with a fairly good air- 
port alongside it on the route to Alaska 
through the interior of Canada. One of 
the first American bombers to try to use 
it was lost for days after a risky crash 
Janding in the wilderness. The reason— 
on all available maps the lake and its air- 
port were 40 miles away from their true 
position. 

The existing rough maps of such wild- 
erness were made by parties on foot 
under conditions of extreme hardship. 
Not only was their data limited to what 
they could see and triangulate from 
mountains and tree tops but, under the 
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This specially modified nose on North American “Mitchell” medium bomber was 
designed for tri-metrogon installation and clearly shows cameras’ "three eyes.” 


More than 5,000,000 square miles of 


the earth's surface have been mapped by 


tri-metrogon aerial photographic method. 





Interior view of tri-metrogon camera installation. Three cameras are mounted 
to obtair simultaneous exposures covering a strip from horizon to horizon. 
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circumstance, a great part of their re 
sults was lethally inaccurate for airplane 
flight. 

Now, on hundreds of sheets, 
details are as accurate as those on the 
familiar sectional charts of the Civil Aero- 
nautics Authority covering the United 
States. The new charts conform to the 
CAA model in marking for contours and 
elevation, colors and otherwise 

An illustration of the manner in which 
this method has charted hitherto un- 
known parts of the world is presented 
with this article. One picture shows all 
that any map indicated of a certain ter- 
ritory within 1,000 miles of the United 
States a couple of years ago. It shows a 
deeply indented coastline, a few 
rivers, indications of valleys and contours 
along the rivers as they might have been 
observed from a canoe. Compare this with 
the tri-metrogon map now available. Ovex 
this apparent desert the Aeronautical 
Chart Service compiled from photographs 
and was able to locate accurately on the 
chart, over 5,000 lakes alone, any one of 
which would do for an emergency landing 
By the usual methods of surveying, this 
single job would have taken 40 years 

The Aeronautical Chart Service refuses 
to release completed maps in color, show- 
ing contours and water, because enemy 
flyers might identify and even use them 
But the mass of detail shown in this chart 
is at least illustrative of the data now 


surface 


large 


The chart on left shows all that was known about an area within 


That on right shows the same area as charted by tri-metrogon mapping. 


available for the 5,000,000 square miles so 
far mapped. 

And almost every day, too, with cam- 
eras carried in the planes and from other 
information received, further information 
is added. As a result, and as aids to navi- 
gation are installed and marked, the cur- 
rent charts are being constantly brought 
up to date and reissued. The Service 
plans an annual production of 40,000,000 
copies of these charts. 

Each is printed on water resistant paper 
and in ink that responds fluorescently to 
the stimulus of instrument panel lighting 
Pilots can actually see their charts in the 
dark. 

The tri-metrogon method uses three 
cameras mounted in an airplane to obtain 
a set of simultaneous exposures covering 
an area from horizon to horizon. The cen- 
tral of the three cameras points vertically 
downward, those on each side point ob- 
liquely downward so the horizon appears 
near the upper edge of the photographs. 

The photographs taken are 9x9 inches. 
The oblique photographs taken by the 
side cameras overlap the vertical photo- 
graph by about two inches. Successive 
exposures are taken along the line of 
flight at frequent enough intervals to as- 
sure proper overlapping and to satisfy 
control requirements. The parallel photo- 
graphic flights are spaced approximately 
25 miles apart 

The actual job of mapping is done by 





various units of the Army Air Forces and 
a staff of 250 technical employees of the 
Geological Survey of the Department of 
the Interior, about half of whom are spe- 


cially-trained young women. Under the 
old field methods of mapping, a staff of 
the same size would have taken 10 years 
to cover (though in more detail) an 
equivalent area. 

The new method of reconnaissance 
mapping is aimed at covering a given area 
rapidly. The standard scale for this type 
of work is 1 to 500,000 or 1,000,000 which 
means that one mile on the ground is 
represented by from about one-eighth to 
about 1/16 of an inch on the map. 

Flying down a planned course, an Army 
plane can photograph 20,000 square miles 
in three hours. Once the pictures are 
made they are rushed to Washington for 
translation into navigation charts for the 
AAF and maps for the ground forces 
where maps of greater detail are lacking. 

Upon receipt of a shipment of photo- 
graphs the flight lines are plotted on 
the best available maps. They are then 
divided into convenient strips, placed in 
folders, given a sirip number and re- 
corded. Al! the photos are contact prints. 

Before an area is mapped, all available 
surface (geodetic) points are plotted on 
the index map, identified on the photo- 
graphs if possible, and also plotted on a 
cellulose acetate map base. 

A large number of photographic map 


1,000 miles of the United States a few years ago. 
The names are deleted for security reasons. 
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Barefooted to prevent soiling map, employees of Geological 
Survey add place names and other data, check compilations. 


points must be selected and marked with 
inked circles on the photographs with 
each point appearing on two or more 
overlapping prints. These points are later 
located in correct position on the trans- 
parent map base by a mathematical sys- 
tem which is described here. 

There are three groups of such points. 
The first group, called tie points, con- 
sists of points identified on the oblique 
photographs of adjacent flights in the 
overlapping zone between the flight lines. 
Each tie point is identified and circled on 
several photographs from each of the two 
adjacent flights. By means of these tie 
points, the photographs within a single 
flight are located in proper relation to 
each other and the proper relation is 
maintained between flights. In this way 
the position of all photographs of a project 
is fixed on the same basis of reference. 

The second group of points, termed de- 
tail points, is selected for use entirely as 
reference points in transferring detail 
from the photographs to the transparent 
map sheet. 

Still a third group, called pass points, is 
selected in the overlapping area between 
the oblique and the vertical photographs. 
These points are used to determine the 
proper relationship between the vertical 
photographs and the adjoining oblique 

hotographs. 

In order to use the oblique photographs 
or mapping purposes it is necessary to 
determine their angle of tilt. The hori- 
zon is the quickest means to determine 
this but it is often indistinct. Therefore 


the exact relation of the three cameras 
must be known so that their sets of simul- 
taneously-exposed photographs can be 
used as a unit. 

The true position of the photographic 
points on the map is determined by a sys- 
tem of triangulation which uses only the 
horizontal angles of the points. Direction 
lines from the points are drawn on a sheet 
of tracing paper and measured by an in- 
strument called the rectoblique plotter 
which compensates for the distortion of 
the oblique photographs. There is suf- 
ficient overlap between consecutive ob- 
lique photographs so that only alternate 
exposures need be used. 

The orientation of the successive photo- 
graphs of a flight is determined by means 
of lines connecting the points on the ver- 
tical photographs. 

Tracing paper forms or templates are 
prepared for each pair of right and left 
oblique photographs. These tracings do 
not contain direction lines for orienting 
successive tracings together but they do 
have a direction line for each of the pass 
points. 

The corresponding vertical photographs 
have the same pass points marked on 
them, however, and each tracing of the 
oblique photographs can be placed in such 
a position over the corresponding vertical 
photograph that all the direction lines on 
the tracing will pass through the corre- 
sponding points on the vertical print. The 
photograph will then be in correct rela- 
tion to the tracing, and the azimuth lines, 
previously determined on all the vertical 


The vertical sketchmaster is an instrument used to. sketch 
detail from the vertical photo prints onto acetate base. 


prints, can be transferred to the tracing, 
thereby furnishing direction lines for 
orienting successive tracings properly. 

Metal templates are made for each 
paper tracing or templet, using thin 
slotted metal strips, to provide mechanical 
substitutes for the direction lines to the 
tie points. 

The metal templates are assembled in 
proper order over the transparen: acetate 
map base and connected together with 
special bolts through the slotted arms so 
that all units will adjust themselves me- 
chanically in proper relation to adjoining 
units and to the map base. This obtains 
a mechanical triangulation position for 
each of the tie points on the oblique 
photographs. 

After it is adjusted in place, the posi- 
tion of each tie point is transferred with 
a plotting needle from the mechanical sys- 
tem to the cellulose acetate map base be- 
neath. Then the templates are removed. 

With this network of tie points estab- 
lished on the map base, the detail points 
and pass points can be located in proper 
position on the control system by using 
the previously made paper tracings to 
determine the true directions to the vari- 
ous points. 

After all points are located on the ace- 
tate map sheét, they are permanently 
marked with cellulose ink and the acetate 
sheet is cleaned. This completes the 
photographic control process and the map 
sheet is ready for the transfer of surface 
detail from the photographs. 

(Continued on page 148) 
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A pair of "fifties in Martin-made turret peer wickedly toward the tail of Consolidated “Liberator'’ bomber. 


By STUART JOHNSON 


One of the war's best weapons, the .50 caliber machine 


gun outranges 20 mm. cannon, pierces 34-in. armor plate. 


F THERE'S one ugly duckling that 
turned out to be a swan—and the 
darling of the Air Forces—it’s the .50 
caliber machine gun. It’s by no means 
new. It was developed for ground troops 
before World War I was over. Of course 
it was unthinkable for the airplanes of 
that day. 

Fortunately for the United States, how- 
ever, a great deal of thought, time, effort 
and money were devoted to its develop- 
ment as airplanes increased in size and 
strength and utility. And when war 
came the 50 was a sound, field-tested 
weapon. Its use, however, was at first 
limited. Not one of the pursuit planes 
that got off the ground at Pearl Harbo1 
for instance, was armed with the .50 
They still carried the .30 caliber gun that 
had been the stand-by of our own and 
all other air forces 

The .30 had great utility. It still has. 
for certain purposes. Against ground per- 
sonnel it is probably more effective than 
the 50 because it fires many more shots 
per minute—and a .30 caliber bullet is 
all it takes to knock a man out of action. 
Hence on those types of airplanes de- 


signed for ground-strafing troops, a cer- 
tain number of .30 caliber machine guns 
are still mounted in the forward firing 
position 

But for the protection of those planes 
firing against enemy 
planes and for almost all other purposes, 
the swing to .50’s has been almost uni- 
versal in American airplanes. 

“To quote the sports pages,” says a brisk 
young captain of aircraft ordnance who’s 
served his time on several fronts and has 
seen both weapons in action, “a good big 
man can always lick a good little man. 
And the .50 is to the 30 as Joe Louis is 
to Henry Armstrong—Wham!” 

Wham is right. Its armor-piercing proj- 
ectile will go through twice the thickness 
of armor plate that the .30 will pierce. 
What that penetration is remains a mili- 
tary secret for the present, but the Japs 
and Germans have learned that they have 
no armor in the air which is protection 
against a .50 caliber slug. This was a 
complete surprise to them. It cost them 
scores of airplanes when they first at- 
tacked our Flying Fortresses. It necesi- 
tated important redesign of German 


themselves, fo! 





planes, for instance, and required a com- 
plete change in their tactics of attack. 

It was an even greater surprise to the 
Jap. He thought his Zero, with its small 
caliber machine gun used for aiming and 
a cannon used for the prospective kill, 
was better armament than anything we 
had. But the Zeros began to break up 
under the blast of our .50’s before they 
could even get within cannon range 

And, fortunately for us, the .50 is al- 
most exclusively an American aircraft de- 
velopment. Even now, when the enemy 
recognizes its superiority, neither Ger- 
many nor Japan have produced an effec- 
tive counterpart. The British, long de- 
voted to the .30 because it served so val- 
iantly in the Battle of Britain and because 
it permits a load of more rounds per air- 
plane (and fires more shots per minute 
still like the .30 for many purposes. They 
have taken our .50’s, however, and are in- 
creasingly arming their planes—especially 
big bombers—with this weapon. 

Russia has fallen in love with the .50. 
In Washington they are moving heaven 
and earth’ to obtain certain types of our 
planes with heavy groups of forward-fir- 
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ing .50’s. It is understood here that these 
planes are being used to attack German 
transport and light armor on the ground. 
For such purposes our boys in North Afri- 
ca found the .50 a real devastator. It will 
rip apart any kind of motor transport 
except heavily-armored tanks. It not only 
penetrates ordinary steel but tears it 
apart in great gashes. Our attack bomb- 
ers using .50’s, and the .50’s on Russia’s 
own Stormoviks and other planes have, 
according to reports here, played real 
havoe in the rear of Hitler’s ever more 
disorderly retreats this past summer. 

Where the .50 earned its real glory, 
however, is in attack on shipping. Pilots 
have described the results of a long burst 
against the sides of a Jap destroyer as 
opening it up like a tin can.” No top- 
side armor, except on cruisers and battle- 
ships, is proof against .50 caliber armor- 
piercing bullets. They go through stand- 
ard shields or the side plates of an ordi- 
nary ocean-going vessel in a manner to 
create major structural damage, often 
putting it out of action or sinking it. And 
they wipe defensive gunners from the 
decks. 

This has proved particuarly effective in 
he skip-bombing which is rapidly replac- 
ing both dive-bombing and torpedo at- 
tacks in our war against Jap shipping in 
the Pacific. When our low-flying planes 
come in at 300 m.p.h. (and over) to loose 
their bombs against a ship’s side from a 
height of only 50 feet, dodging and weav- 
ing, there is only one way a ship can 
protect itself from the point-blank crash 
of the missile. It must lay down a screen 
of shrapnel and high explosive in the at- 
tacking plane’s path. The planes move 
too fast and too irregularly for the sharp- 
est gunner to follow an individual plane 
from the ship’s deck and get it with an 
aimed round. 

But the demoralization on a ship’s deck 
produced by a stream of .50 caliber armor- 
piercing, incendiary, and tracer slugs, 
from one or more attacking planes dodg- 
ing in, has proved so great that mass 
gunnery from the attacked ship proves 

lmost impossible. The effective range of 
the .50, aimed by the pilot just as he aims 
his bomb in this point-blank style of at- 
tack, is sufficient to drive the men from 
the guns and let him get to the point 
vhere he drops, or rather hurls, his bomb 
against the ship’s side. Once the bomb is 
iway, the pilot is off in a dodging, scream- 

f series of zooms and climbing turns 
(Continued on page 156) 
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Loading belts of .50 caliber machine gun cartridges, weighing more than a quarter 
of a pound each, into ammunition box which feeds nose guns of “Mustang” fighter. 














TABLE OF COMPARISON 


Over-all length of gun, inches 
Weight, pounds 

Length of barrel, inches 

Weight of barrel, pounds 
Range, yards (approx.) 

Muzzle velocity (feet per second 
Rate of fire per min. (approx.) 
Length of cartridge, inches 


) 


Weight of complete cartridge, grains 


-30 CALIBER 
39.72 
21.25 


3.75 


.50 CALIBER 


57.09 
62.00 
36.00 
9.75 
7,200. 
2,810. 
800. 
5.450 
1,800. 




















IRCRAFT manufacture is undergoing 

a phenomenal rate of advance and 

now is the time for its leaders to 
analyze their current success and apply 
their conclusions to aviation’s peace pro- 
gram. The vast moneys poured into a 
war program are stimulating to say the 
least, but the fundamental explanation 
for the fantastic advance lies in the right- 
about-face we undergo in the application 
of Governmental regulations. The red 
light of required specifications, approvals 
and regulations gives way to the green 
light of direct action. 

Looking first to the manufacturing field 
we find that wartime demands completely 
supersede all stereotyped specifications 
No longer do Navy- and Army-requested 
design changes develop through a tedious 
program of conferences, reports and 
modifications, with each step checked by 
a board of “experts.” Now the requests 
are snapped over the telephone in a few 
words and within the hour they are tak- 
ing shape in the experimental department 
under the hands of pilot, engineer and 
workman together, creating the design in 
the most practical way—and surely the 
quickest. If the design is not promising 
it is discarded immediately with no post- 
mortems. If it is promising, it is trans- 
lated into action and even full scale pro- 
duction before any phlegmatic approval 
board can consider, discuss and submit 
its voluminous reports as to how it should 
be modified or why it won’t work at all. 

In these times, the engineers of the 
Navy and Army work directly with the 
manufacturer and neither is hampered 
by the network of normal regulations 
The manufacturer is free to assume re- 
sponsibilities never vested in him in 
peace times. At last he is paid to pro- 
duce results his own way. Results are 
prompt. The current tremendous output 
of our aviation industry has telescoped a 
decade of normal progress into months. 

Looking secondly to the personal and 
civil use of airplanes, we find that war- 
time conditions have created many added 
and eventually unnecessary requirements 
Greater restriction is imposed and prog- 
ress, except for the Civil Air Patrol, is at 
a standstill. The situation is opposite to 
that of the manufacturers. In the inter- 
ests of coast-wise defense and the promo- 
tion of military flights, special regulations 
have nearly stifled commercial non- 
scheduled flights even to the point where 
permission often cannot be secured for 
vital flights sorely required by defense 











plants. The wisdom of these regulations 
is a military matter that is not argued. 
However, with the coming of peace it 
will be essential for personal and civil 
flights to enjoy immediately free and un- 
hampered movement to ensure the rapid 
flow of industry and the reconstruction 
program. Too many requirements and too 
much Governmental “assistance” retarded 
aircraft sales before the war. With peace 


Franklin T. Kurt, of Grumman Aircraft Engi- 
neering Corporation, author of this article. 


we must develop an entirely new and 
far simpler control of domestic flights 
providing greater freedom in the use of 
personal airplanes 

These objectives, both in the manufac- 
ture and operation of airplanes, are essen- 
tial. The problem must be solved on its 
fundamental concepts and not by elimi- 
nating the annoying edge details. We can 
hardly blame ourselves if the growth of 
conflicting and confining regulations de- 
veloped on a helter-skelter plan. No one 
knew just what sort of a growing indus- 
try we were attempting to control. It was 
new and only a stripling. When it grew 
out of bounds and a dangerous situation 
developed, a rule was written that stopped 
the situation like a naughty child but did 
not guide or stimulate the growth. The 
demands of business found a subterfuge 
to escape the limitation and soon another 
“don’t” was added. 

We all are now tolerably well ac- 
quainted with the scope of the aviation 
business and understand its power and 
potentialities. It is clear that it cannot be 





led around by a multitude of detailed 
Governmental dictates, each administered 
by one more small-salaried bureau officer. 
Neither does the business need much 
leading. On its own feet and administered 
by its own leaders, the aviation industry 
can guide the nation to new economic 
heights and international prestige. 

It will do no good to approach our 
Christmas tree of regulations by cutting 
off a few annoying twigs. A pruning al- 
ways stimulates a more luxuriant replace- 
ment growth. We must go right to the 
trunk and eliminate the branches that 
have grown into the way. For example, 
the application of radio to the control of 
airplane traffic should be entirely revised 
Radio control in bad weather was ob- 
vious and logical. It worked so well that 
it was widely applied until now we at- 
tempt to monitor the movement of every 
pilot under conditions of perfect visibility. 
We even tell him how to approach a field 
and land when there is only one possible 
landing path and when he can see ahead 
far better than the harassed tower cpera- 
tor attempting to guide him by remote 
voice when direct vision signal is better— 
if needed at all. 

The tendency to extend the airworthi- 
ness requirements of airline and civil air- 
planes to personal airplanes has been un- 
der fire for some time. Along with the de- 
sign specifications goes the tendency to 
expect pilots to be professionals before 
they can fly them. Here is another basic 
concept to be corrected. Personal flying 
will cease to exist if we treat all amateur 
pilots as professionals. It is a paradox of 
the business that the outstanding private 
pilots usually suggest the most restricting 
regulations affecting personal flying. They 
forget their interest has carried them to 
specialized flying attainments and expect 
all owners to spend the excessive time 
and effort which they put in 

We conclude that our regulatory sys- 
tem will need a complete overhaul based 
on a realistic understanding of our now 
fully developed business. Most important 
is the return to utter simplicity. The out- 
standing war record of the aircraft manu- 
facturers, the Civil Air Patrol and the 
airlines indicates clearly that they are 
capable of assuming basic responsibility 
for airplane design and airplane opera- 
tion. The burden of proof of safety can 
be shifted in large part from the Govern- 
ment direct to the aircraft manufacturer 
and operator—with considerable relief to 
the taxpayer. END 
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Installation of flux gate compass on model shows operating plan. 


of the laboratories to back up our 

fighting flyers. It’s a device so small 
that you could easily put it into your 
vest pocket. If you had the blueprints 
and the secret materials, you could prob- 
ably make one in a single evening in your 
basement workshop. Yet this little gad- 
get has opened up a great new frontier to 
our flyers. It guides them safely through 
what was, until yesterday, a vast no- 
man’s-land of navigation. 

More than that—it helps our bombers 
find distant objectives, brings home thou- 
sands who might otherwise be lost. 

This tiny device of wire, plastic and 
metal bears the curious name of the “flux 
sate,” and is so called because it may 
be considered to allow the flux lines of 
the earth’s magnetism to flow through it. 
The flux gate is the secret of the amazing 
new gyro flux gate compass, one of the 
most surprising and permanently useful 
inventions to come out of this war. Be- 
cause the Germans and the Japs could 

t duplicate the performance of this 
compass, much less get it into mass pro- 
duction during the war, its story can be 
told without fear of aiding the enemy. 

Three years ago the Government asked 
the Bendix Aviation Corporation to try to 
develop a compass that would not go 
haywire when a plane flew closer than 
1,200 miles to either of the earth’s mag- 
netic poles. Anywhere within that dis- 
tance the best magnetic compasses are un- 
reliable. If you look at a globe you can 
easily see just what that means to flight in 
North America. The North Magnetic Pole 
(not to be confused with the geographic 
North Pole) is located on Boothia Penin- 


A NEW scientific marvel has come out 


sula, northwest of Hudson Bay. With that 
as a center, draw a circle to the scale 
of a 1,200 miles radius. Your line encir- 
cles an area of nearly 5,000,000 square 
miles where many a plane and its crew 
has disappeared, never to be found. It 
takes in most of Canada, more than half 
of Greenland, a corner of Alaska, all of 
the Arctic Archipelago, and lots of water. 

The Government wanted that no-man’s- 
land opened up. To do so would clip 
thousands of miles from the distance be- 
tween certain points on this continent and 
points in North Asia. It would speed up 
by millions of hours in total our shipment 
of men and material by air around the 
globe. 

The Government had asked only for a 
compass that would open up the polar 
regions to round-the-world navigation. 
They got a great deal more than that. 
The new compass will give the plane’s 
true heading even while the plane climbs, 
dives or banks up to a dizzy angle. 

A magnetic compass has a float card 
that goes into a wild dance when the 
plane maneuvers. A pilot cannot get his 
direction until he levels off on a straight 
course. Even then the card swings un- 
certainly left and right, “hunting,” as 
the navigators call it. But the new com- 
pass neither shoots ahead, lags behind 
nor hunts. It points the plane’s direc- 
tion through a needle on a dial as easy 
to read as the face on an ordinary alarm 
clock. 

Yet that is not the whole story of the 
new compass. It has not just one dial but 
a number—and in the great planes of to- 
morrow it may have even more! The 
master indicator is placed on the naviga- 


Flux Gate 


Compass 





By HENDRY L. BART 


Science has harnessed the magnetic 
influence of the poles in this new 


compass built for air navigation. 


tor’s plotting table. Repeater dials face 
the pilot, co-pilot, and bombardier. At 
all times these dials show exactly the 
same reading. There is no longer a 
chance that the pilot, after he gets his 
course from the navigator, may go off 
course because he is using a different 
compass. And the bombardier, as he plots 
his bombing run, can give the pilot his 
course to a hair line! 

The great advantage of these repeating 
dials is that the flux gate itself may be 
placed somewhere in the plane away from 
the disturbing magnetic fields in the 
pilot’s cockpit. The ferrous metals and 
the numerous electrical devices that must 
be in the cockpit play hob with magnetic 
compasses. The actual working part of 
this first new magnetic compass since 
Columbus’ time is safely hidden away 
from these magnetic fields. 

With the gyro flux gate compass the 
navigator no longer uses a correction 
card. He corrects his compass automati- 
cally by turning a couple of knobs on the 
master dial, 

While the flux gate is the heart of the 
new compass it is really one of the small- 
est parts of the whole. The compass is 
actually a partnership of a number of 
complex units, each of which has its own 
special job. The flux gate itself is mount- 
ed under a gyroscope. Turning at 10,500 
revolutions a minute, this tiny wheel 
holds the flux gate always level with the 
earth. If the plane banks more than a 
certain angle the compass must be 
“stopped” or else it will tip, whereupon 
it takes the small gyro about 10 min- 
utes to bring it upright again. 

The flux gate is not only an intricate 
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Master indicator (left) and transmitter of the Bendix flux gate compass. A 


true reading without a correction card now is provided aerial navigators. 


magnet but a small transformer which 
picks up the minute impulses of the 
earth’s magnetic field and changes them 
into a weak alternating electric current 
This current is carried to a vacuum tube 
amplifier which blows it up into a current 
of sufficient strength to turn a small 
motor. It is the shaft of this motor that 
moves the needle on the navigator’s mas- 
ter dial. Actually, it is the relative 
strength or weakness of the current flow 
ing from the flux gate that determines 
the needle’s position. 

That is a simple explanation. To un- 
derstand exactly what happens in a flux 
gate compass you would have to be sev- 
eral kinds of an engineer. And there is 


The second new type compass to be invented in 4,500 years 
completed flux gate device is given test before installation 


much about the workings of the flux gate 
itself that is still secret. 

The little plastic triangle that houses 
the “gate” may not look like much but 
engineers are sure that the enemy will 
not be able to obtain the materials for 
the core or reproduce the gyro flux gate 
for many years to come. 

Seven years of intensive work went into 
the gyro flux gate compass. It was fin- 
ally perfected and installed on our bomb- 
ers shortly after we got into the war. 

The beginning was even earlier. Scien- 
tists of Bendix Aviation Corporation had 
been working on the problem for some 
time, since the gyro flux gate is a kind 
of great-great-great grandchild to the 


“earth induction” compass which Pioneer 
(a division of Bendix) built for Lind- 
berg’s transatlantic flight in 1927. Engi- 
neer Alfred Stuart developed the princi- 
ple of the flux gate. Paul Noxson incor- 
porated it into a compass that would work 
reliably under any conceivable condition. 
John Emerson figured out a method of 
manufacturing the compass in quantities 
large enough to equip a giant air force. 
All were working under the guidance of 
W. A. Reichel, Eclipse-Pioneer’s director 
of engineering 

If the flux gate is the heart of the 
new compass, then the master indicator 
on the navigator’s desk is its brain, The 
compass even has its own nervous sys- 
tem, for its various parts, at different 
locations in the plane, must work per- 
fectly together. The transmitter unit for 
example—containing the gyro and flux 
gate—is mounted far out in the plane’s 
wing or tail to keep it away from mag- 
netic disturbances set up by ammunition, 
armament or other metal. Communica- 
tion between the various units of the 
compass is furnished by two other Ben- 
dix inventions, the Autosyn and the Mag- 
nesyn. 

Recently in Philadelphia, the War De- 
partment gave permission for half a hun- 
dred aviation writers to view this won- 
der of technical progress. What they 
marvelled at was not so much a remark- 
able new compass but the amazing engi- 
neering skill that had made it possible 
to produce these complex instruments— 
more intricately made than the finest 
watches—at the rate of hundreds a month 
to match America’s huge production of 
fighting planes. They saw a great military 
victory being won right on the floor of an 
American factory. For here American en- 
gineers had accomplished what the Nazis 
—with all their vaunted science—had ut- 


terly failed to do. And they knew it 
was an omen of a bigger victory to 
come. END 


Microscopic supervision is necessary to balance the gyroscope 
used to stabilize the ingenious invention of Bendix engineers. 
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Tireless maintenance and overhaul enables airlines to operate despite loan of 149 planes to the Government. 


Our Handicapped Airlines 


IXTEEN domestic lines are operat- 
S ing 81.7 per cent of their daily sched- 

ule of plane miles before wartime re- 
ductions with 54.01 per cent of their 
former equipment. A recent survey of 
the Research and Analysis Division of the 
Economic Bureau of the Civil Aeronau- 
tics Board showed that on September 1 
these lines were authorized to fly 301,989 
plane miles a day with 175 planes, com- 
pared with 368,867 miles a day with 324 
planes before equipment was withdrawn 
for the armed services. 

The study included American Airlines, 
Braniff, Chicago and Southern, Colonial, 
Continental, Delta, Eastern, Inland, Mid- 
Continent, National, Northeast, North- 
west, Pennsylvania-Central, Transcon- 
tinental and Western Air, United, and 
Western Air. Before the wartime pat- 
tern of schedules was established last 

ar, these lines were operating 257 
Douglas DC-3’s (the conventional com- 


By BAINBRIDGE CRIST 


Stripped to a total of 175 planes, America’s 
flying daily domestic schedules of 301,989 


mercial airliner with most companies), 
13 Douglas DC-2’s, 13 Lockheed Lode- 
stars, 16 Lockheed Electras and 25 Boeing 
247-D’s. On September 1 the lines had 
only 162 DC-3’s and 13 Lodestars. 

As an example of how an airline has 
carried on with a loss of more than 60 per 
cent of its planes, take Pennsylvania-Cen- 
tral. It used to have 16 DC-3’s and two 
247-D’s. At the time of the CAB survey 
it had only seven DC-3’s. With this 
limited fleet, it was operating four daily 
round trips between Washington, D. C., 
and Norfolk; seven round trips between 
Washington and Detroit; and one round 
trip each between Cleveland and Detroit, 
Detroit and Milwaukee, Washington and 
Buffalo, and between Pittsburgh, Pa., and 
Birmingham, Ala. Curtailment of its fleet 
had forced it to reduce the number of 
round trips between Washington and Nor- 
folk, Washington and Detroit and some of 
its western flights. Altogether its planes 


airlines are 


plane miles. 


are flying a total of 9,754 miles a day. 

Inland Airlines, the survey showed, was 
able to operate a daily round trip between 
Denver, Colo., and Great Falls, Mont., 
and Denver and Cheyenne, Wyo., with 
one Lodestar. Colonial, with two DC-3’s, 
was authorized to fly three daily round 
trips between New York and Montreal, 
or a total of 1,998 miles. Continental, with 
only three Lodestars, was maintaining 
two daily round trips between Denver 
and El Paso, Tex., and one each between 
Denver and Pueblo, Colo., Pueblo and 
Tulsa, Okla., and between Wichita, Kans.., 
and Tulsa, 

In the transcontinental field, the chart 
showed that American Airlines, which 
had only 44 of its original 74 DC-3’s, still 
had six round trips a day between Boston 
and Los Angeles and seven round trips 
between New York and Chicago, as well 
as daily trips on the routes between Mexi- 

(Continued on page 158) 
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FEW months’ experience in long range 

daylight bombing under the peculiar 

conditions of European air warfare is 
now behind the U. S. Army Eighth Air 
Force. The RAF gained some knowledge 
of the work and its difficulties during the 
first year of the war with forces which 
rarely exceeded one-tenth of those nor- 
mally sent down on important missions 
by the bomber command of the Eighth 
Air Force. 

Since then, daylight raiding at long 
range has been practiced only on isolated 
occasions by the RAF. A formation of 
Lancasters did good work against the 
Messerschmitt works at Augsburg on 
April 17, 1942, and a bigger force—some 
90 Lancasters in all—made a resounding 
attack on the Schneider works at Le 
Creusot, France, on October 17, 1942. The 
many raids made deep into Germany by 
Fortresses and Liberators since midsum- 
mer have been undertaken in the face of 
the heaviest defenses the Luftwaffe has 
been able to muster 

They will rank as classic examples of 
that school of thought in air warfare 
which holds that powerful defensive fire 
is the best protection for a bomber forma- 
tion raiding in daylight over long 
stretches of heavily defended enemy ter- 
ritory. The RAF was firmly committed 
to that policy for years before the war. 
The U. S. Army Air Forces are still de- 
voted to it. When Gen. Henry H. Arnold 
was in England during September he de- 
clared forcefully his intention of using 
cannon, rockets or whatever might be 
necessary to get his bombers through to 
targets in Germany. 

Nothing could have been more skillfully 
organized or more courageously per- 
formed than those great raids into east- 
ern and southern Germany. In every in- 
stance they were successful. The quality 
of the bombing was magnificent, as nu- 
merous reconnaissance pictures taken 
after the event have shown. The defen 
sive work done by the raiding formations 

* must have been equally good as judged 
by the reports of enemy fighters shot 
down. The majority of these fell to the 
machine guns of the bombers and only a 
small proportion were claimed by the 
escorting fighters—usually Republic 
Thunderbolts with long range tanks 

Here are two points to be noted in any 
attempt to sum up the experience gained 
by the large American formations which 
are now operating in Europe. The cross 
fire and the banked or tiered fire of Amer- 
ican formations is highly effective. On 
the other hand, the performance of a 
long range fighter. never yet effective 
against that of the interceptor fighter, has 
not, in this instance, sufficed to protect 
the bombers it escorted from close and 
deadly combat. The cost of daylight 
raiding at long range, therefore, still re- 
mains high wherever the enemy can di- 
rect large intercepting forces of high per- 
formance aircraft against the formations 
on the inward and outward journeys 

General Arnold remarked that any 
fighter attacking a Fortress formation 
head-on (a favorite method of the Ger- 
mans for several months), would have 48 
guns bearing down on him. If it tried 
to come in above, it would have the fire 





LONDON 


SURVEY 


by E. COLSTON SHEPHERD 


Allies’ ability to replace bomber losses assures 


continued success of devastating raids on Nazis. 


of 50 guns to meet. That fire undoubted- 
ly proved formidable and the Germans 
had to find some way of attacking with- 
out entering that field of fire. Recent re- 
ports have mentioned the use of rocket 
shells and the dropping of bombs on the 
bomber formations from above. The lat- 
ter device probably need not be taken 
seriously. As to the success of the rocket 
shells nothing, of course, has been said. 
A strict security rule forbids handing 
to the enemy any information which 
would tell him whether one weapon is 
proving more effective than another. What 
can be said is that the Luftwaffe has 
given a great deal of attention to length- 
ening the range of its fire against the 
American formations. There was a time 
when the fighters tried to pick off the 
flank machines with long range shell fire 
then closed in to finish them off as soon as 
they began to lag. At the time of writing, 
rocket-driven shells are being tried. 
Whatever the truth may be about tac- 
tics, there have occasionally been heavy 
losses in the bomber formations. On cer- 
tain of the more hazardous operations, 
such as those against the Rumanian oil- 
fields at Ploesti and the big ball-bearing 
works at Schweinfurt, heavy losses were 


to be expected and were justly accepted 
in return for the serious blows delivered 
at the enemy. At times, the losses suf- 
fered on shorter runs have seemed to be 
high, rising perhaps to the neighborhood 
of 10 per cent. If that should prove to 
be an average rate of loss it would sug- 
gest that, distance for distance, daylight 
raiding with the best arrangements of de- 
fensive armaments and grouping, and 
with the aid of long range escorts, is near- 
ly twice as costly as night-raiding. 

If a balance-sheet had to be drawn up 
for purposes of comparison many things 
would have to be taken into account. 
American daylight bombing is precision 
bomving directed against particular tar- 
gets of special value to the enemy. Brit- 
ish night bombing is area bombing di- 
rected against a whole center of industrial 
activity. How much productive capacity 
is destroyed for each bomber lost on the 
respective kinds of operation could only 
be estimated if much more detailed re- 
ports of the damage were available than 
have yet been put at the disposal of the 
press. Nor is any such comparison the 
object of this survey. The determining 
factor, when once the strategic signifi- 

(Continued on page 160) 





‘Flying Fortresses" of the Eighth Air Force Bomber Command release their 


bombs over enemy objective. Note flak bursts just beneath open bomb bay. 
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by JOHN STUART 


Quietly and efficiently, the Women’s Airforce 


Service Pilots are setting an enviable record 


as civilian employees of the Army Air Forces. 


HOT pursuit pilot—a captain with 
A the wings of one of the old RAF Eagle 

Squadrons, as well as various decora- 
tions of our own Army Air Forces—told 
this one. 

Because I was a good little boy,” he 
srinned, “they sent me back to AAFSAT 
frorn England. And after I'd out-lied the 
GAR to the new guys and soaked up some 
Florida sunshine for a few weeks, they 
told me I was going to get a new Thun- 
lerbolt. 

So this day the overcast was so deep 
Orlando had practically knocked off fly- 

It was the day my Thunderbolt was 
jue and I was kind of sore. Then we heard 
it. The apron sort of filled up with guys 


who wouldn’t admit they were worried, 
of course. But they did want to see what 
was coming in through this stuff. Sure 
enough, a Thunderbolt broke out at about 
500 feet, made a smooth turn to the end 
of the runway and rolled to as pretty a 
stop, right in front of operations, as I 
ever saw. It couldn’t have been done 
better in English weather. 

“T ran up to the wing and out stepped 
the teeny-weeniest little girl I ever saw 
in my life. And of course she looked 
about half her size crawling down that 
crate. She had kind of a tired grin. 

“*Your plane, captain?’ she asked me, 
and I nodded. She went on, ‘Needs a lit- 
tle right aileron but I don't think it’s 
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Progressing from routine delivery of planes to 
the more hazardous mission of towing targets in 
gunnery training, WASP members are reviewed by 
Director Jacqueline Cochran and General Stearly. 


serious enough to put in a shim 

“Just then the tower man ran up. 

“‘Look here, you, why didn’t you tell 
me you were a girl?’ 

“*You cleared me in, didn’t you, sol- 
dier?’ and it was a tough voice from a kid 
like that. 

“ ‘But if ’'d known you were a girl,’ the 
tower man started but she cut him short. 

“Listen, she said, ‘way back when I 
was just a commercial pilot with only 
about 500 hours, a tower radio man got 
set down for six months for trying to 
make a date with me as I came in— Now 
where’s that Skytrain for back up north 
you told me to hurry up and catch?’ 

“The guy carried her parachute and 
bag for her. I'd have done the same my- 
self.” 

She was one of the WASP’s—Women's 
Airforce Service Pilots. And she was one 
of those who are rapidly earning the re- 
spect of their brothers in the air. They 
are civil employees but they are in the 
Army Air Forces and they are, despite 
some rough going, little by little being 
considered as of the Army Air Forces. 

The rough going comes from some of 
the veterans who still don’t think women 
can fly. It’s a feeling that Jacqueline 


Cochran will probably remember as prev- 
alent among the old timers back in the 
days when she was making all sorts of 




















WASP Mary A. Nelson (in cockpit of Douglas Dauntless") now is a veteran of almost 


1,000 hours logged time. 


records for women, some of which ex- 
ceeded those made by men. Miss Cochran 
is now Director of Women Pilots, AAF, 
and Special Assistant to the Assistant 
Chief of Air Staff, Operations Commit- 
ments and Requirements. More briefly, 
she’s head WASP. 

Her husband, Floyd Odlum of invest- 
ment trust fame, sees nothing unpleasant 
in that. The wasp, he wrote her after 
doing some research the other day, is 
neat and industrious, rolls up its sleeves 
and tucks up its skirts when doing dirty 
work and, after such a job as rolling a 
mud pellet for a nest, carefully cleans 
its feet, legs and mandibles. 





She tows target for 90-mm. antiaircraft gunnery practice. 


The WASP’s are thinking of adopting 
it as a slogan. Meanwhile they go ahead 
rolling their own stuff—which isn’t mud. 

One, Isabel Fenton, of West Springfield, 
Mass., was flying a Vega Ventura about 
6,000 feet over the dunes off Camp Davis, 
N. C., the other day hauling an airplane 
target for a battery of four 90-mm. guns 
to shoot at. In 20 rounds the 90’s got the 
target and the target fell blazing imto the 
sea. There were cries of “Ah!” and “Oh!” 
and “Good shooting!” from the gallery of 
press and radio representatives and offi- 
cers. But as the Ventura wiggled its 
wings and swung off for its base a griz- 
zled colonel mumbled into his mustache: 
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As WASP Helen Snapp dresses for a high altitude flight, WASP Margaret Bruns finds 


time to look through her favorite aviation magazine (November issue of FLYING—Ed.). 


“Hell, they missed the girl!” 

There was some nervousness among the 
antiaircraft crews training at Davis when 
they learned that their targets were towed 
by girl pilots. There was some grouch- 
ing over the break-up of routine training 
involved. But the WASP’s are going 
steadily ahead and the gunners are learn- 
ing to shoot. And the records show they 
are both doing it well 

At Camp Davis the WASP’s are doing 
the most advanced work yet assigned 
them. They are towing targets for actual 
firing and flying all kinds of planes for 
tracking training—training in which the 
gun crews follow the target plane with 
all the multiple devices they have for 
that purpose—but never shoot at it. This 
work involves both visual and sound 
tracking and tracking through other de- 
vices that far transcend visual or aural 
means. 

The girls are flying relatively hot ships 
—such as the Douglas Dauntless dive 
bomber and the Vega Ventura. They are 
logging approximately 84 hours a month 
each. During the past three months the 
50 girls at the post have piled up a total 
of about 12,600 hours in target and track- 
ing work, plus such time as they have 
spent on transition training in ships new 
to them and in training and check flights 
on blind and instrument flying. 

Blind and instrument flying are neces- 
sary for the very important night prac- 
tice which makes up a large part of anti- 
aircraft artillery training. Contact flying 
is impossible under such circumstances 
because Camp Davis is equipped with the 
most modern searchlights and with a bat- 
tery of those in a pilot’s eyes he is blinded 
just as effectually as if it were zero-zero. 

Despite the character of the work there 
have been but two fatalities at Camp 
Davis in the 12,600 hours of women’s fly- 
ing. That works out as .016 fatality per 
1000 hours. It may be compared with the 
latest figures for the Army Air Forces as 
a whole in continental United States 
which were released by the Assistant 
Secretary of War for Air, Robert A. Lo- 
vett, in a speech before the National Safe- 
ty Congress in Chicago on October 6. 
Mr. Lovett took justifiable pride in the 
figure he gave. It was .083—the number 
of fatal accidents per 1,000 hours flown, 
a slight increase over the .077 for the 
corresponding previous year, ended June 
30, 1942. Yet the record of the WASP’s 
at Camp Davis was more than five times 
safer than that of the home Air Forces 
as a whole (.016 * 5 = .080). 

When the record of the WASP’s as a 
whole is measured against that of the 
home Air Forces as a whole, the com- 
parison is even more striking. Taking 
Mr. Lovett’s figures for the year ended 
October 6, the Air Forces as a whole in 
the United States flew with .083 fatal ac- 
cidents per 1,000 hours. The WASP in all 
its flying, about 166,000 hours, had a rec- 
ord of but .054 fatalities or fatal acci- 
dents per 1,000 hours. 

The term “fatalities or fatal accidents” 
is used in connection with the WASP fig- 
ure because in no instance has the WASP 
had more than one fatality per fatal acci- 
dent. In the Air Forces as a whole, of 
(Continued on page 148) 
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Curtiss Commando. Span: 
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MISTAKEN IDENTITIES 


LTHOUGH they differ considerably 

in size, the Curtiss Commando and 
Douglas Skytrain (and Skytrooper) re- 
semble each other so much that they 
have become a source of confusion 
throughout the armed forces. The bot- 
tom views of both airplanes are shown 
at the left, to exact scale. When viewed 
in this manner, several differences are 
apparent. The trailing edge of the 
Douglas wing forms a straight line, while 
the Commando trailing edge tapers 
slightly. The tail surfaces show even 
more marked difference; notice the un- 
usual bulging trim tabs on the Com- 
mindo elevator. The front views of 
these two aircraft (to be shown in an 
early issue) show glearly the Com- 
mando’s low-mid wing and _ double- 
bulged fuselage, as compared with the 
low wing and conventional fuselage of 
the Douglas. 





108 ft. Span: 95 ft. Copyright, Fiyinc, January, 1944. 


Douglas Skytrain. 
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U. S. NAVY N3N-3 


Primary Trainer 




























PERTINENT Facts: This is one of the world’s best pri- 
mary trainers. Designed several years ago by U. S. 
Navy engineers, the N3N-3—it has no popular name 
outside of the nickname Yellow Peril (all primary 
trainers are painted yellow)—is built at the Naval Air- 
craft Factory, Philadelphia. The 235-h.p. air-cooled en- 
gine also is Navy-built. Top speed is 126 m.p.h., stall- 
ing speed is 50.5 m.p.h. Service ceiling is 15,200 feet, 
range 450 miles. Gross weight is 2,756 pounds. Wing 
span is 34 feet, length is 25 ft. 105 in.; height 9 ft. 5% 
in. All the above data is for the landplane; a seaplane 
version also is widely used 


WHat To Look ror: The N3N-3 is a conventional ex- 
ternally-braced biplane w':h open cockpits. The bottom 
wing has slight dihedral and is staggered to the rear 





of the upper wing. The fuselage is of conventional 
design, as is the tail assembly, except for the raised 
horizontal surfaces. The landing gear is fixed. 


Copyright, Fryinc, January, 1944, 





LOCKHEED VENTURA 


Medium Bomber 








PERTINENT Facts: The Ventura is used in several forms 
In the RAF it is a medium bomber. In the USAAF it 
is a medium bomber (B-34) and is used as an ad- 
vanced trainer for bombardment pilots. A civil ver- 
sion is used by the Army and Navy as a transport; the 
Navy version of the combat type is the PV patrol and 
torpedo plane. The Ventura is powered with two ?,000- 
h.p. air-cooled engines, giving it a top speed of 275 
m.p.h. at 14,000 feet. Wing span is 65 ft., 6 in. (area 
is 551 sq. ft.), length is 57 ft.. 6 in.; height 11 ft., 10% 
in. Normal range is 1,500 miles at 200 m.p.h. Gross 





weight is 26,000 pounds Eight guns are carried 
ee 
_ 
e WuHar TO Look For: Markedly similar to its smaller 
“ brother, the famed Hudson, the Ventura is a low-mid- 
wing cantilever monoplane The peculiar taper on the 
T trailing edge is due to the Fowler flaps. The fuselage is 


deep and narrow and carries gun positions beneath 
1944 and forward of the twin tail assembly, as well as in 


Copyright, Friyinc, January, pice yo 
a turret on top. The landing gear is fully retractable. 
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HENSCHEL Hs-126 


Army Co-operation 


right, Fryinc, January, 1944 











PERTINENT Facts: Another of the German air force’s old 
types still in use despite its obsolescence, the Hs-126 
is used mostly in areas far from those frequented by 
Allied aircraft. Highly vulnerable (total armament is 
three 7.9 mm. machine guns), the Hs-126 is used main- 
ly for photographic and liaison work. Powered with 
an 870-h.p. BMW air-cooled radial, its top speed at 
9,480 feet is 220 m.p.h.; cruising speed is 190 m.p.h. at 
13,000 feet. Normal range is 440 miles. Fuel tankage 
is 113 gallons; a small bomb load of 220 pounds also 
can be carried. Wing span is 47 ft. 6% in. (wing area: 
341 sq. ft.), length is 35 ft. seven in.; height, 12 ft. two 
in. Gross weight is 7,250 pounds. Ceiling is 27,000 feet 


WuatT To Look ror: The Hs-126 is a parasol-wing ex- 
ternally-braced monoplane. It incorporates a variety 
of taper on both leading and trailing edges and has 
rounded tips. There is slight dihedral. The fuselage 
has the two-place cockpit aft of the trailing edge: note 
the sliding hatch. The tail is externally braced: the 
horizonal surfaces sit high on the vertical fin. Land- 
ing gear and tail wheel are fixed and non-retractable. 








MITSUBISHI OB-OI 
Medium Bomber 





Friyinc, January, 1944. 





PERTINENT Facts: This is one of the Japs’ best bombers 
A navy aircraft, and thus possibly operated from air- 
craft carriers, the OB-Ol1 compares somewhat with 
American medium bombers. Powered with two 1,050- 
h.p. Mitsubishi KINSEI air-cooled radials, which give it 
a top speed of 270 m.p.h. at 13,100 feet. Range is 
2,000 miles. Bomb load is up to 4,000 pounds, or two 
torpedoes. Gross weight is 26,000 pounds. Crew is 
eight men. Wing span is 80 feet, length is 64 feet. 
Several machine guns are carried. 


WHat To Look For: A low-mid-wing cantilever mono 
plane, the OB-01 wing has pronounced dihedral and 
trailing edge taper. The leading edge tapers slightly. 
The fuselage is cigar-shaped and marked by “blister” 
gun turrets. The tail assembly is conventional. Land- 
ing gear is fully retractable 


















This striking photograph shows the firepower of a ‘'Lightning's” Curtiss ''Warhawk" fighter, in its role as a bomber (first widely 
four .50 caliber machine guns converging on a distant target. used in China by the AVG and AAF) is loaded with a |,000-pounder. 
The nose cannon, which completes its armament, is not firing. Note relative size of missile and plane, also "message" on bomb. 

















The first published picture of a Grumman "Hellcat" (F6F) equipped with belly tank. One of planes participating in 
carrier-based attack on Wake Island October 5-6, it was photographed by FLYING's war photographer, W. Eugene 
Smith, who was aboard the carrier during the attack, securing this and other exclusive pictures (pages 28-29). 








Second successful helicopter flown is 90 h.p. PV-2. 


T d is 95, yeight 1,000 Ibs. -pl a 
a a ee wh Fennqteend Latest ‘Flying Fortress" design (B-17G, top) contrasted with B-17F (lower) 


to emphasize the many changes dictated by lessons learned in combat. Note 
the new "chin turret" hung under bombardier's compartment, the moving of 
antenna back on fuselage and the alterations in the top and waist turrets. 





U. S. Naval aircrew members now are identified by The first photograph released showing the Republic "Thunderbolt" with 
this distinctive insigne newly designed for them. a droppable fuel tank. When necessary, a bomb can be attached instead. 


f 





Robert M. Stanley, Bell's chief test pilot, and Maj. 
William Angus (right) inspect special tandem cockpit 
“Airacobra" built at request of the AAF for training, 
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| Learned About Flyin 
From That!—No. 52 


By ROBERT M. SMITH 


Former National Airlines’ pilot and now flying for 
the Ferry Division, Air Transport Command, AAF. 


"Fill 'er up and charge it,” the author ordered the 


airport attendant. His failure to check on whether 


the order was carried out almost lost him the plane. 


HAD just completed a rather elaborate 
| phase of training in cross-country fly- 

ing in which I learned to plan a flight 
in detail. To study maps and recent ids 
to navigation. To chart the course with 
alternate and emergency airports in mind 
To study the weather and the expected 
winds. To use check points and calcu- 
late in advance the heading and ground 
speed from check point to check point. 
To plan in advance gas consumption and 
refueling points. And to check over the 
equipment (including a personal check of 
the gas and oil in the tanks) before take- 
off. 

These and many other points were 
pounded into me throughout my training. 
They were all good points too, I believed. 
Every little precaution makes for a more 
successful flight. Everyone will agree to 
that. 

But then sometimes some of those lit- 
tle things seem so foolish from a practical 
standpoint. Many times I would not have 
climbed up on the wing to check for full 
tanks of gas, for instance, if my instruc- 
tor had not made me. “I know it is the 
right thing to do,” I would argue, “but 
didn’t we just see the gas truck pull 
away?” 

“He might not have filled them all the 
way,” he would reply and I would start 
climbing up to see, defeated in the face 
of righteousness but still reluctant 

On the whole, I tried to be a good 
student and worked things out in all the 
detail expected. That phase of training 
came to a close. I passed and I felt I had 
learned something. 

Then a golden opportunity to use my 
newly acquired knowledge presented it- 
self. I was to fly a Stinson Voyager from 
New York to Richmond. I grabbed it, of 
course, and with enthusiasm started 
working the flight out in detail just as I 
had been taught. I had all of my head- 
ings, estimates, and alternates on paper. 
The weather was studied, a flight plan 
filed, and I even climbed up on the wing 
and checked my gas. 


My first stop was Philadelphia. I 


planned to lay over there until the next 
morning so I could spend the night with 
my folks. And—very conveniently—that 
stop gave me a chance to gas up so that 
I could make Washington safely and get 
a look at the new National Airport be- 
fore proceeding to Richmond. 

I landed, parked the ship, and ordered 
a mechanic to “fill ’er up” and charge it 
to me. Mother was at the airport waiting 
so we immediately left for home. 

The next morning I arrived at the air- 
port at seven o'clock to get an early start. 
No help was around but it was easy 
enough for me to push the ship a few feet 
into position to start it up and I was soon 
on my vray. 

It dawned on me then that I had done 
about everything in preparation but check 
the gas personally. I glanced at the gauge 
and much to my amazement it did not 
show full. Was the gauge wrong or did 
that mechanic fail to gas the ship in 
Philadelphia, I wondered. After ponder- 
ing over it for a few minutes and reach- 
ing no conclusion I started to calculate 
my fuel consumption from New York. I 
could make Baltimore easily so there was 
no sense in turning back, but what about 
Washington. That beautiful new airport 
I had read so much about stood out in 
my mind. I wanted an excuse to land 
there, and so thought I probably could 
make it. I decided to wait until I got over 
Baltimore and again check the gauge. If 
I had enough I would go on to Washing- 
ton. 

When I reached Baltimore my gauge 
read a quarter of a tank. That was fine, 
I thought. Plenty to take me the 40 more 
miles to Washington. So I continued in 
flight. 

I got just about over the center of 
Washington and it happened! The engine 
coughed once and quit! 

I pumped the throttle frantically. The 
engine picked up for a few more seconds 
but the end of the fuel supply had to 
come and it did. The prop stopped dead 
and in a vertical position at that. It would 
not even windmill. I glanced at the gas 





gauge and it still read one quarter. Oh 

why hadn’t I heeded my instructor's ad- 

vice instead of learning the hard way? 
No time for crying over spilt milk 


though. I had to find a place and means 
to land—but quick. I cut the switch and 
picked up the “mike.” “Stinson NC so— 
and—so to Washington tower. I’m out of 
gas. Have to land!” 

I had 2,000 feet altitude and hoped, be- 
lieved or prayed—I don’t remember which 
—that I could make National Airport. The 
towermen were very much on the job. 
They called back immediately. “Stinson 
NC so—and—so clear to land runway two 
seven. Holding off all other traffic. Clear 
for a right turn in.” I remember yelling 
back, “Thanks!” and proceeded to nurse 
that ship into the longest—and I must say 
the quietest—glide it was ever in. 

I saw I never could make the runway 
so I cut my turn short in an attempt to 
land across a closer one. By that time I 
was so low that my wing was just about 
in the water that laps the edges of the 
airport. I was stretching that Jast bit of 
glide for every inch I could and I know 
that the airspeed was used up to the last 
knot before stalling. Slowly it occurred 
to me that I was not going to make it! 
That, believe me, is a horrible sensation. 

Only one thing left to do then—pop 
the flaps to it. I never had been sure just 
what would happen with flaps in a case 
like that but one way or another it could 
not have been worse. 

Miraculously they worked beautifully. 
I was about 10 feet from shore at that 
point and the next thing I knew I was a 
precious five feet higher. I could make 
dry land. But dry land at that beautiful 
new airport did not mean a flat level field. 
The runways had been cut out and the 
excess soil stacked between them! The 
mounds were very irregular and I was 
headed for what seemed to be a moun- 
tain. It was at least 10 feet high and I 
was below its top level with the runway 
on the other side and no airspeed left! 

With one last final attempt I pushed 
hard forward on the wheel. The landing 
gear hit with a crash and up we went in a 
bounce. I have made bigger bounces ac- 
cidentally but this one was sufficient. We 
went over the hill and landed hard on the 
other side directly on the runway. The 
plane rolled across the runway and I 
stepped on one brake before reaching the 
edge. The plane made a 180° ground 
loop and stopped. 

While I was sitting there then trembling 
and panting with relief the tower called. 
asking if I was all right. I mumbled 
something in the affirmative and got out 
to look over the Voyager. Everything 
seemed to be intact so I called for a gas 
truck and went in to make out a report. 

A short while later I was ready to go 
again but you can bet your Short 
Snorter dollar that I personally climbed 
up on that wing and saw that the tank 
was full to the top. 

I suppose I learned a lot of things about 
flying from that foolishness but one thing 
I know I learned—when another pilot 
gives you advice give it some worth. He 
probably learned it the hard way and 
would like to save you that embarrass- 
ment—or worse. END 
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FLYING 


BOY... THEY 
CANT BEAT 
OUR TEAM! 


TEAMWORK! 


In this war it’s teamwork that counts. We see 
it everywhere—the Navy cooperating with the 
Army—Air Force pilots softening enemy defenses 
for the Infantry—civilians in all kinds of work 
pulling together on the home front. 

The Piper Cub “Grasshopper” plane, too, is 
teaming-up with many branches of the Service. 
For example, it works with the Artillery—acting 








as an aerial observation post. When necessary, the 
observer sends firing corrections to the battery 
by radio and the guns drop shells directly on the 
target. It’s this kind of teamwork that is bringing 
Victory nearer every day. 

And when Victory comes, Piper will again serve 
peacetime America. Then, you can own a smart 
new Piper Cub plane—a teani-mate that will 
carry you on your business and 
vacation trips with ease, pleasure, 
safety and economy. 





FREE BOOKLET ON HOW TO FLY. Send today for your copy 
of “You, Too, Can Fly!” If you also want the full-color Piper 
catalog, enclose 10c in stamps or coin for postage-handling. 
Piper Aircraft Corporation, Dept. PA14, Lock Haven, Penna. 


16mm. SOUND FILM—*‘The Construction of a Light Airplane.” 
For distribution points write: Supervisor, Audio-Visual Aids, 
Extension Services, Penna. State College, State College, Penna 





PIPER 2.4 


Points the Way to Wings for All Americans 
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mittee assembled for important busi- 
ness—to put some “English” behind 
AOPA’s post-war program, 

This is typically AOPA’s way of do- 
ing things—of getting important jobs 
completed without a lot of meandering, 
open discussion, “politicking,” and other 
forms of waste effort. In co-operation 
with government and military leaders, 
AOPA has not called any national meet- 
ings during the war period which would 
unnecessarily burden the transportation 
system of the country geared to essential 
war travel. 

AOPA pilots have had sufficient inter- 
est in their association’s work to keep 
the mails busy with their suggestions, 
opinions and requirements. In this man- 
ner AOPA has been kept continuously 
advised and thus policies have been for- 
mulated and programs put into action 
which have brought results. 

While others play with ideas and 
dream of post-war aviation, AOPA has 
launched a positive, detailed program 
which is being rapidly activated and 
which may be expected to become spec- 
tacularly potent from here on out 

A copy of this program is available to 
all interested pilots who may not now be 
registered with AOPA. They may be ob- 
tained by writing to AOPA’s National 
Service Office, Carpenters Bldg., Wash- 
ington 1, D. C. 

RELAX WAR RESTRICTIONS 

AOPA’s efforts to have unnecessary 
war time restrictions on aviation re- 
moved or modified have been partially 
achieved by the rescinding of Alaco- 
Airmetco weather code systems which 
have plagued pilots since Pearl Harbor 
It is hoved that this first step may be 
followed quickly by others and, particu- 
larly, that some immediate relief may 
be forthcoming in the eastern and west- 
ern vital defense areas which will per- 
mit resumption of essential civilian fly- 
ing. 

Because this column goes to press sev- 
eral weeks prior to the date of distribu- 
tion, AOPA members should refer to 


[ i month AOPA’s Executive Com- 


the AOPA Pilot this month for addi- 

tional news regarding developments 

which affect non-scheduled flying. 
FLIGHT ADVISORY WEATHER SERVICE 

AOPA has asked its pilots to run a 
check on the new service initiated by 
the Weather Bureau and known as 
“FAWS” (Flight Advisory Weather Serv- 
ice). Weather Bureau units were or- 
ganized in October and established by 
the Weather Bureau in the 23 CAA Air- 
way Traffic Control centers throughout 
the country. These units are now pro- 
viding current and immediately prospec- 
tive flight weather information to Army 
and CAA communications stations for 
transmission to pilots in flight or for con- 
trol of air traffic. 

AOPA surveys of this nature have in 
the past always been highly successful 
and have given birth to new and con- 
structive ideas. It is in this spirit that 
we have now asked our pilots to check 
on the practical working of this new 
and highly commendable service. It is 
particularly opportune in view of the 
lifting of the Alaco-Airmetco code as 
mentioned above. 

AIR ADDRESS SYSTEM 

Many months ago in these columns we 
reviewed a then-nebulous plan for visual 
ground markings to assist pilots in flying 
from point to point under contact 
weather conditions. 

Detailed study of this project was con- 
tinued and AOPA had planned public 
announcement prior to Pearl Harbor. 

During the interim we have learned 
of other plans which augment or in some 
details parallel AOPA’s thinking. We 
are glad to welcome these additional 
ideas and combine forces in getting 
a necessary job completed. 

Next month we will run a feature ar- 
ticle in the AOPA Pilot regarding the 
Air Address System. Briefly, the plan 
is as follows: 

A grid will be selected and placed 
over a map of the U. S. In effect, the 
whole country will thus be divided into 
a number of squares, probably 10 miles 
in width. At the corner of each square 
a 100-foot pylon will be erected upon 
which will be placed a certain numeri- 
cal designation. By selecting a center 
point in the U. S. and numbering north 
and south with one set of digits and east 
and west with the other, each pylon will 
immediately locate itself with relation to 
the master grid. Thus, every point in 
the U. S. will have an “air address.” 

Since state lines are entirely imaginary 
to a pilot, he seldom knows when he 
has passed from one state into another 
and frequently this is of little importance 
to him anyhow. A pilot’s primary inter- 
est is in knowing where he is at all 
times so he won't get lost. 








The adoption of AOPA’s proposed Air 
Address System will assure all cross- 


country pilots, however inexperienced, 
of having visual reference points which 
will always be no more than five miles 
distant. Certain types of radio aids will 
be worked into this system for instru- 
ment flights, using the master grid as 
outlined above. Details of this phase are 
now being worked out by AOPA officials 
but final determination will depend upon 
the availability of military hush-hush 
equipment following the end of the war 

In connection with each pylon marker, 
much thought has been given to the in- 
stallation of a landing area at that point 
Thus a pilot would never be more than 
five miles from a landing area. Some 
modification of this plan might be neces- 
sary in mountainous areas but in general 
the federal government, in co-operation 
with state and local municipalities, might 
set aside land for landing strips and level 
and maintain them. In many places a 
combination highway filling station and 
landing-strip refueling base locally oper- 
ated could be installed, charging the re- 
sponsibility of maintenance to the oper- 
ator. Construction of the pylon markers 
would be very inexpensive. They might 
be marked at night with neon lights from 
current obtained from a windmill-type 
generator installed atop the pylon. 

In some cases it would not be possible 
to install the landing facility exactly ad- 
jacent to the air address marker. A 
suitable ground arrow, indicating the di- 
rection of the landing strip from the 
pylon, would be a simple matter. As a 
visual check to pilots flying by DF but 
under contact conditions, the Air Address 
System would be very helpful. In fact, 
as the name implies, the Air Address 
System is more than a visual navigation 
aid—it is a manner of locating geographi- 
cally anybody’s house, landing field, fac- 
tory, or land mark; it is an air address 
system. 

Look for a detailed account of this 
plan in a leading weekly magazine and 
in the next edition of AOPA Pilot. 

HOW BIG IS BIG? 

AOPA will soon assign its ten-thou- 
sandth pilot registration number. Re- 
membering that each number represents 
a member affiliate who has actually 
soloed an airplane, this is a gratifying 
milestone. We have no record of the 
number of persons whose applications 
had to be refused but it is high. We 
regret that non-pilots cannot be admitted 
but AOPA’s ability to get things done 
has, in large measure, been due to the 
fact that membership is composed exclu- 
sively of the people who actually do the 
flying. Membership opinion in AOPA is 
pilot opinion and pilot opinion swings 
heavy weight when directed by AOPA. 

This can be improved. More power 
can be put behind non-scheduled flying 
in direct proportion to the increase in 
AOPA pilot registration. No one can 
deny that there is strength in numbers. 
To those who envision free skies for 
non-scheduled pilots after the war, let 
this be your cue! If you can qualify or if 
you have a friend who can qualify for 
AOPA pilot registration, now is the time 
for action! END 
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Toaey the men and women who make 
FLIGHTEX are putting something 
“extra” in the way of Quality, Service 
and Dependability into every yard... 
to help bring the boys back sooner. Do 
your part — Buy War Bonds. 


World's Premier Airplane Fabric FLIGHTEREABRIC 


FLIGHTEX 


ATLANTIC RAYON CORPORATION e INDUSTRIAL FABRICS DIVISION 
350 Fifth Avenue, New York 1, 
Leading Manufacturers of Fabric and Tapes oe AAS Alrcraft Industry 
Export Representative—Aviquipo, Inc. 25 Beaver St. N. ¥, Cable Address—"Aviquipo” 


RESALE DISTRIBUTORS 


AIR TRANSPORT EQUIPMENT, INC., Roosevelt Field, Garden City, N.¥. VAN DUSEN AIRCRAFT SUPPLIES, were Chemtbesicte Alrport, Minneapolis, Mina, 
INTER CITY AVIATION, INC., East Boston, Mass. and Chapman Field, Waterloo, to 
THE AIRCRAFT STEEL & SUPPLY CO., Wichita, Kan., Fairfax Airport, KARL ORT, York, Pa. 
Kansas City, Kan., Dallas, Tex. AVIATION SUPPLY CORP., Hapeville, Ga, 
SNYDER AIRCRAFT CORP., 5036 West 63rd St., Chicago, fil. PACIFIC AIRMOTIVE, Burbank, Cal., Oakland Airport, Oakland, Cal. 
and Sullivant Avenue Airport, Columbus, Ohio. AERONAUTICAL TRADING CO., 169-24 Rockaway Sed, Jamaica, N.Y. 
LEAVENS BROS. AIR SERVICE, LTD., Barker Airport, Toronto, Canada. suppry DIVISION, INC., Lambert "airport, Robertson, 

















BELLY GUNS OR TURRET? 
Sirs: 

In your October, 1943. issue there are 
a few facts to which we would like to 
call your attention. 

In the caption above the Martin Ma- 
rauder on page 54 there is a statement 

.. that there is a turret under the fuse- 
lage. 

Through our research on the Marauder 
we find the armament consists of two 
nose guns, two guns in the top turret, 
two tail guns, two waist guns, and four 
fixed belly guns. We think that you may 
have mistaken the belly guns for a gun 
turret. 

In the picture of page 80, the planes 
on the left labeled Warhawks (P-40F) 
appear to be Kittyhawks (P-40D) be- 
cause the Warhawk does not have an air 
intake above the engine cowling 

Ropert A. BARRADALE 

ALLEN J. LONDON 

U.S.A.N.A. Club 
Maplewood, N. J. 
@ Right in both instances. However. as 
to the Warhawks we're also right. since 
the Army Air Forces wants all P-40’s 
called Warhawks.—Epb 

AT¢c vs. TCC 

Sirs: 

Your September, 1943, number just hit 
my desk. The first article, page 21, “Air 
Evacuation,” was a swell job except for 


one glaring error. The author, John 
Stuart, says on page 126 

“They have been carried out to safety 
and recovery in those same C-46’s and 


C-47’s, the work horses of the Air Trans- 
port Command ag 

For your information it was and still is 
the Troop Carrier Command doing the 
job in North Africa. Air Transport Com- 
mand hasn’t had a ship within 300 miles 
of the active front in North Africa 

CuHarLes A. COWING 

Lieut. Col. AC 

Chief of Staff 
Somewhere in North Africa 
@ The functions of the Air Service Com 
mand, Air Transport Command and 
Troop Carrier Command were made 
clear in “Air Service Command,” Fty- 
ING, December, 1943. Confusion pre- 
viously had existed even within the War 
Department as to the specific activities 
of the three commands, as was indicated 
by the fact that the War Department had 
approved the text of “Air Evacuation,” 
to which Colonel Cowing rightfully ob- 
jected.—Eb. 

SHORT SNORTERS 

Sirs: 

There has been much discussion on the 
rules and qualifications of the Short 
Snorter club. It seems that Mrs. Roose- 
velt is a Short Snorter. I was once un- 


der the impression the pilot himself had 
to pilot the plane across the ocean 


There are cadets in primary who are 
Short Snorters and whom I don’t believe 
are qualified. Please tell me if you have 
to pay a dollar to more than two Short 
Snorters who sign it if, upon being made 
a Short Snorter, there are a large num- 
ber of Short Snorters present. 

I am a basic instructor and I am not 
sure I have the qualifications. It seems 
that the once enjoyable privilege of be- 
ing a Short Snorter is being cheapened 
to the point where, upon once seeing an 
airplane, one can whip out a dollar and 
become a member. 

Lieut. ARNOLD L. SNYDER 
N.A.A-F. 
Newport, Ark. 


@ There are no written regulations gov- 





erning the Short Snorters. Generally 
speaking, the following rules apply to 
the Short Snorters: . 

To be eligible, the candidate for mem- 
bership—not necessarily « pilot—must 
have flown over an ocean. This does 
not mean that the entire ocean had to be 
spanned; the flight from New York to 
Bermuda, for instance, is considered to 
be sufficient. 

No fewer than two Short Snorters can 
sign up a new member, Each gets a dol- 
lar from the new member—who must 
also have a third dollar to be used for his 
own Short Snorter “certificate.” 

A Short Snorter must always carry his 
signed dollar bill. If he is caught with- 
out it, he must pay one dollar to every- 
one in the group who can produce a 
bona fide Short Snorter bill of his own. 

Unfortunately, Short Snorter prestige 
has dwindled to near-extinction. Dis- 
gusted with the myriads of people—most 
of whom have never been up in an air- 
plane, let alone met the qualifications 
—many veteran Short Snorters have put 
away their bills forever.—Eb. 
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“There goes the fourth one—but, dammit, 
| still haven't hit the one | aimed at." 
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It’s like I was sayin’ to the lootenant just the 
other day. “Sir,” I says, “there’s times when I 
wonder what this man’s army is comin’ to. Man 
and boy, I been soldierin’ thirty years now, but 
lately I’m beginnin’ to wonder. 

“First they take the cavalry and put ’em in 
tanks . . . or mechanized cavalry they call it! 
Mebbe it’s all right but, personally, I can’t see 
what business any self-respectin’ cavalryman has 
in one of them king-size sardine cans. 

“But that ain’t all, sir,” I says. “Now they've 
cooked up this here air-borne infantry.* I seen 
plenty in my day, from Panama to Shanghai to 


ole Paree, but I never thought I'd live to see the 
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a 
WHAT’'S THIS MANS ARMY 
a 
COMIN TO ? 


day when them foot-sloggin’ G.I.’s would be 


ridin’ around in airplanes. 


“I ask you, sir. Ain’t there nothin’ sacred no 


more?” 


* For the edification of the Sarge (bless his antiquated 
soul), the air-borne infantry—like the mechanized cavalry— 
was created to give our army the added speed, mobility and 
hitting power so strikingly demonstrated in Sicily. And also 
for his information, we'd like to add that the air-borne 
infantry’s “airplanes” are often WACO gliders... designed 
by Waco... built by Waco and fifteen other manu- 
facturers using WACO design and engineering supervision. 


THE Waco AIRCRAFT COMPANY, Troy, Ohio, U. S. A, 











tHe LiBRARY 


AIR NAVIGATION, 3RD EDITION, by Comm. 
Philip Van Horn Weems; published by Mc- 
Graw-Hill Book Co., Inc. Price, $4.50. 


LARGE number of good textbooks on 
A air navigation are now available and 

new ones are appearing continually. 
Some of these would be thoroughly sat- 
isfactory as textbooks for peacetime 
classes, for which time is relatively un- 
limited. Others are very much abbre- 
viated, with a large number of pictorial 
presentations and are designed for put- 
ting over the essentials in the quickest 
time and by the least painful method to 
busy students. 

No matter what combination of mod- 
ern textbooks may be on hand there are 
many questions in air navigation arising 
which will ultimately result in turning 
to Weems for the answer. Many years 
ago textbooks usually attempted to cover 
everything possible on the subject. The 
modern tendency in elementary textbooks 
is to include only the basic essentials. 
Weems is one of the few, if not the only 
textbook on air navigation, following the 
good old-fashioned policy of including 
everything possible, within reasonable 
limits, so that it can be used both as a 
textbook and as a reference book or en- 
cyclopedia on the subject. 

If a navigator intends to have only one 
book in his library, Weems is the ideal 
book. If he wishes to build up a large 
library on the subject Weems should still 
be included. 

Those who knew Weems in the late 
’20s and early ’30s, when he was attempt- 
ing to sell the idea that celestial naviga- 
tion would some day be of some use in 
flying, and that simplified methods were 
needed; and those who followed the de- 
velopment of his “Line of Position Book” 
(the first simplified modern type of table 
to appear in this country), his presenta- 
tion of the Star Altitude Curves. and oth- 
ers, will be considerably surprised to note 
his modesty in the present edition. page 
313, where he mentions “the publication 
of H. O. 214, the Star Altitude 
and other short methods.” 

The modern student probably does not 
realize that these amazing modern devel- 
opments appeared in exactly the reverse 
order in which they are listed and that 
Weems was the instigator of the first two. 
Regardless of the much wider use of gov- 
ernment-published tables such as H. O. 
207, 208 and 211, much credit must go to 
the man who prepared and had the en- 
thusiasm necessary to put forth the Line 
of Position Book at a time when the com- 
plicated cosine haversine formula seemed 
to be the ultimate in navigation methods 
to the majority of navigators. 

Getting down to the main business of 
this review, which is supposed to be a 
discussion of the third edition of Air 
Navigation, this edition of 406 pages is 
noticeably smaller than the original 1931 
edition of 580 pages. This reduction is a 


Curves 


definite modernization and results from 
the 1943 edition having been brought 
thoroughly up to date by deletion of all 
unnecessary or obsolete material. The 
new edition is not, however, simply a 
retention of material from previous edi- 
tions. Many new subjects have been in- 
troduced, with the result that the 1943 
edition is thoroughly up to date on all 
modern procedures which can be dis- 
cussed under war-time restrictions 
It is fortunate for all present naviga- 

tion students that this text is available 
for an explanation of many interesting 
and useful procedures which are not in- 
cluded in modern streamlined courses, 
but which young navigators often hear 
about from older navigators. Of course 
there are still many classes in which such 
matters as a comprehensive textbook and 
regular assignments of home work are 
not considered too old-fashioned. For 
these classes, Air Navigation, 3rd Edition, 
by Weems is the ideal textbook. 

H. B. KastTer 

In Charge of Navigation Training 

United Air Lines 





AIR NAVIGATION NOTEBOOK; by Charles 
A. Zweng; published by Pan American Navi- 
gation Service. Price, $2.00. 


This is an excellent book for the stu- 
dent navigator. I do not recommend it 
for use in actual operation, however, since 
some definitions contained therein need 
clarification and should be more concise. 


us, 
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The top half of the sight reduction page 
is very useful in training, although most 
airlines and the Army Air Forces have 
their own standard log book. 

The opposite page used for plotting also 
is excellent for training purposes. Again 
in actual practice, however, fixes are usu- 
ally plotted on the chart. Although the 
Dalton Mark VII computer is illustrated 
with examples. actually the Army E-6-B 
is possibly more widely used today. 

The author writes that “the compass 
deviations should be checked every six 
months.” While that may be sufficient for 
domestic operation, a large portion of air 
transportation is now transoceanic. Our 
own experience after a few hundred 
crossings indicates a deviation check is 
necessary after every engine change. The 
deviation should also be checked at least 
every 30. 

Epwarp T. Botton, 
Assistant Chief Navigator, 
Transcontinental & Western Air, Inc 





AIR NAVIGATION FOR BEGINNERS; by 
Scott G. Lamb; published by the Norman 
W. Henley Publishing Company. Price, 
$1.50. 

A ground school primer for the aerial 
navigator, this book has been published 
with the co-operation of Mrs. Harry 
Thomas Jordan, national wing comman- 
der of the Junior Air Reserves, National 
Aeronautic Association. While it is dedi- 
cated to those “boys and girls—who hope 
to soar through the heavens tomorrow,” 
it may take rather old “boys and girls” 
to understand it 

The reason for that is the difficulty 
of the subject. Within his limits—that 
is, of working without aid of actual tac- 
tile and visual demonstration—the au- 
thor has done a good job.—C. F 








“We're expecting son home on 





furlough—he's a paratrooper.” | 
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Here's another outstanding Firestone 
contribution to flying safety —the 
Firestone CLEATED Channel Tread 
Tire! Already widely acclaimed for 
making possible landings and take-offs 
on soft, muddy fields, the Firestone 
Channel Tread Tire now adds to its 
accomplishments safety in high speed 
landings on dangerous, icy surfaces. 
Sturdy, built-in, steel disks with sharp 
facings dig in and take hold immediately 
on impact of landing to provide positive 
traction on the smoothest ice. 

Of added importance, these skid- 


preventing cleats may be inserted or 
removed in a matter of minutes. Tests 


Firestone 


AIRCRAFT COMPANY 


- 



























































under the most severe operating 
conditions prove definitely that the 
Firestone Cleated Channel Tread Tire 
provides performance superior to any 
other ice tire. 


This is only one of a long list of 
Firestone contributions to aviation. 
And whether your problem is one of 
development, design or volume 
production — whether your require- | 
ments are made of rubber, metal or 
plastic—a Firestone engineering 
representative is available on request. 





Listen to the Voice of Firestone 
with Richard Crooks and the 
Firestone Sympbony Orchestra, 
Monday evenings over N. B. C, 


















Attack on Ploesti 


August 2nd, 1943. In the early dawn of that day, 
177 Liberators took off from a newly-won airfield in 
North Africa. Target: the oil refineries of Ploesti, 
Rumania. Distance: round trip, 2000 miles. Ploesti 
was pouring into Germany fuel for its war machine. 
To knock it out would cut a vital artery of the enemy. 

Knocked out it was! Even though our bombers had 
to fight their way over hundreds of miles of enemy 
territory. Even though they had to go through mur- 
derous ground fire—coming in as low as 100 feet to 
make sure of each target assigned. Meticulous prepa- 


ration, distance flown, defenses penetrated, results 


achieved, marked the attack on Ploesti as one of the 
epic flights of the war. 

Skill in flying by instruments is a vital part of the 
training which makes such perilous flying missions 
successful. All our pilots receive instruction in the 
Link Trainer, which is used to teach not only instru- 
ment flying, but also navigation and bombing. This 
training adds weight to the air offensive, conserves 
lives and planes. 

Aviation Jooks to Link for creative engineering, for 
high standards of manufacture. Look for the name 
LINK on precision products after the war is won. 
Link AvIATION Devices, INc., Binghamton, N. Y. 
—Link Trainers, Aviation Sextants, Collimators and 


other products contributing to the safety of flight. 
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100% Approve 


Aircraft Overhau 
and Repair Service 
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ig t7N country . . . SPARTAN AERO REPAIR, located i 
| i= ain tT ae i the heart of the nation . . . is at the service o 
‘ private aircraft owners. 


Here is 100°, Government Approved service fo 
the repair and overhaul of everything on a privat 
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Spartan Aero Repair is under contract to the 
U. S. Army Air Forces for the complete overhaul o 
airplanes, engines, instruments and propellers. Hun+ 
dreds of airplanes and engines are put through the 
plant each month and returned to useful duty i 
the war program. This important war work mus 
come first, but we do everything in our power ta 
also provide efficient and skilled service to the 
private owner. 





Spartan can serve you. 


(Above) Radio Manufacturing and Repair Department. 


SPARTAN AEno REPAIR 
Division of Berry AIRCRAFT COMPANY 


TULSA, OKLA. . Established 1928 





ON NOSE... BELLY...TOP AND TAIL 


Plexiglas 


TURRETS 






You'll find 















ee ON THE CONSOLIDATED «» ON THE BOEING B-17 G 
yo B-24 the new Emerson-  —latest version of the Flying 


y designed, Emerson-built nose A ' Fortress—both the Sperry-de- 
turret of Piexictas adds a fourth power-operated signed top turret, built by Emersonand Steel Products, 
death sting to the other three PLExicLas turrets — and the Sperry-designed belly turret, built by Briggs 


Martin top, Sperrv retractable belly, Consolidated tail. and Emerson, incorporate PLEXIGLAS advantages. 


ROmMe& HAAS 


Manufacturers of Chemicals including Plastics Synthetic Insecticides 














rounding skies... 
any angle. 


These 


Plastic. 
The erystal-clarity of PLEXIGLAs enables the gun- 
ner to aim and fire accurately. Its strength protects 


him from wind, weather and freezing slipstreams. 


bomb loads and larger fuel supplies. 
In addition to these inherent advantages, every 


piece of PLEXIGLAs carries with it the cooperation 


ARD-HITTING power turrets bristle from 
American heavy and medium bombers. From 
nose, belly, top or tail, their guns command sur- 


ready to fight off attack from 


strategic battle stations are enclosed 


PLEXIGLAS— Aviation’s Standard Transparent 


Its light weight saves precious pounds for bigger 


PLEXIGLAS is the trade-mark, Reg. U.S. Pat. Off ., for the acrylic resin thermoplastic she 





of the Rohm & Haas technical service staff— 
physicists to calculate the best optical contours 
for sighting, engineers to discuss details of me- 
chanical design, production men and facilities to 
fabricate experimental parts. 

To obtain the benefits of this active assistance 
in your plastics development work, call our nearest 
office— Philadelphia, Los Angeles, Detroit, Chicago, 
Cleveland, New York. 


Only Rohm & Haas makes PLEXIG As. 


3 awards to Rohm & Haas 
Company and its associated 
firms, The Resinous Products 
& Chemical Company and 
Charles Lennig & Company. 





ctured by the Rohm & Haas Company. 
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ON THE NORTH AMER- 
ICAN B-25—the famous 


I 
Mitchell medium bomber—the 


this turret is constructed of crystal-clear: PLEXIGLA: 


im 


Fungicides . 





. Enzymes... 





top turret is designed and built by Bendix. ldorey 
other power turrets on America *s best-known bombers 
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ON THE MARTIN B-26 
both the tail turret and the 
adaptable top turret — which 





fights not only on this plane but also on the Con- 
solidated B-24 — are made of PLExiGLas, 
clear, unobstructed vision to the gunners. 
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WASHINGTON SOUAREF 


PHILADELPHIA, Fae 


Chemicals for the Leather, Textile and other Industries 





Operating from a U.S. Aircraft Carrier during the in- 
vasion of North Africa, an SBD Dauntless Dive 
Bomber Pilot flew into a tree while strafing an enemy 
tank. He damaged the propeller, tore the cowling from 
one side, ripped the leading edge of the left wing at 
the root and slashed away the outboard end of the 
right horizontal stabilizer. In spite of this major dam- 
age, the plane returned to the carrier and made a 
perfect landing. Even as that pilot came in on a wing 
and Douglas dependability, so United Nations flyers 
throughout the world are safer while doing greater 
damage to the enemy because of the ruggedness 


Douglas men and women build into their planes. 


PROGRESS REPORT... The 5,000th SBD Dauntless 
Dive Bomber will have been produced by the Douglas 
El Segundo Plant in November. On each of two suc- 
cessive recent months production was 45% ahead of 


schedule! 


AIRCRAFT COMPANY 


Santa Monica, Calif. 


Long Beach El Segundo, ond Daggett, Calif., Tulsa, Okiachoma, Oklahoma City, Chicago 


Member, Aircraft War Production Council, Inc. 





There Is a Vital Need for You .: 


4 - ere 
aE Ga 


as a C. A. A. Licensed 
AIRCRAFT AND 


ENGINE MECHANIC 


*YOU can be of great service to your country 


x 





during the emergency of wor... as a skilled 
Aircraft and Engine Mechanic... and, at the same 
time, be advancing toward a splendid lifetime 
career in the great aviation industry that will 


follow victory. 


America’s busy aircraft factories, airlines and 
repair stations urgently need skilled licensed me- 
chanics to supervise the thousands of single opera- 
tion workers. Uncle Sam's famous air force needs 
A & E Mechanics, too. Anticipated increased plane 
production will call for more and more such trained 


workers. 


You can be sure of getting Aircraft & Engine 
Mechanics training here at America’s University of 
Aviation that is complete, practical, and in step with 
today’s needs. SPARTAN’S shops and laboratories 
are modern-to-the-minute. Theory and practice are 
properly balanced for maximum results. This out- 
standing aviation training center offers you pro- 


fessionalized training with unequaled advantages! 


TRAIN AT SPARTAN 


—_= 


TRAIN AT SPARTAN—Be ready to qualify for grades and ratings in keeping with your ability when called to militory service. 
Be prepored for an important professional career in aviation'’s promising peacetime future. Mail the coupon now. Next 
Semesters Start Jan. 3rd and March 27th. 


SPARTAN SCHOOL OF AERONAUTICS 


and LOLLEGE OF AERONAUTICAL ENGINEERING 


LSS OS a a a Ke A A SO LE I A A A a a A RT 
SPARTAN SCHOOL OF AERONAUTICS—CAPT. MAXWELL W. BALFOUR, Director CHECK COURSES YOU PREFER 
Address Dept. F-14, Tulsa, Oklahoma CD Aeronautical © Airline Pilot 

Send me your new Catalog, describing in detail the SPARTAN courses I have checked, also stating Engineering C Aireraft or En. 
j tuition and living expenses. 0 Airline Mainte- gine Mechanic 
Name. nance Engineering C Radio Communk- 
0 Commercial Pilot cations 
Addres C Commercial Flight Fm Private Pitet 
Gnetewster Weather Fore- { 
C Airline Service ‘- 
Mechanic (A&E) ensting 
C Instrument C Women's Instru- 





Technician ment Technician 
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WINTER FLYING FACTS 


Ski Bulletin F-144 


Valuable Information for You About 


BU e AVI el 


Plastic Bonded Plywood Skis 


For any Winter flying conditions 


No need to “ground” your ship this winter—HEATH 
SKIS will keep it flying. Tested and proven in both 
civilian and military use. HEATH SKIS are available 
with cable rigging or mechanical equalizers, with 
plain or metal covered runners and with skags for 


ice conditions. 


Write today for Heath Ski Bulletin F-144 
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Air Power and Island Warfare 


(Continued from page 53) 











mountain range and landing on improvised fields. A notable 
achievement was the transport of a limited number of British 
25-pounder field guns and American 105-mm. howitzers. Sup- 


| plies flown to the troops averaged 115 tons a day. The evacua- 





tion of sick and wounded troops by air is known to have saved 
hundreds of lives. 

In addition to its transport role, the Fifth Air Force con- 
tributed directly to the defeat of General Horii’s army by 
bombing and ground-strafing attacks on Japanese positions 
and by attacking enemy transports bringing in re-enforce- 
ments. On two occasions in December and once in January, 
Japanese attempts to land re-enforcements were thwarted by 
American planes. Remnants of the original fleet of transports 
did get through but not in sufficient force to save the Japanese 
garrison at Buna and Gona. 

Japanese log bunker defenses in Papua proved to be un- 
expectedly resistant to light artillery and mortar fire. Bomb- 
ing operations in jungle terrain presented unique problems 
in target identification, but steady air attack contributed 
greatly to the final collapse of the enemy. When Japanese 
resistance ended at Sanananda on January 23, the area was 
described as “a mass of bomb craters and wreckage.” A total 
of about 15,000 enemy troops were destroyed in this cam- 


paign. 


| 


| 


General MacArthur admitted that General Kenney’s air 
ideas were like “heady brandy.” Once he saw them operate 
he was convinced for all time. That he regarded the Papuan 
campaign as a turning point in the development of grand tac- 
tics, is shown in MacArthur’s statement of January 24, 1943. 
Writing one day after the campaign ended, General MacArthur 
declared: 

“A new form of campaign was tested which points the way 
to the ultimate defeat of the enemy in the Pacific. 

“The offensive and defensive power of the air and the 
adaptability, range and capacity of its transport in an effec- 
tive combination with ground forces represent tactical and 
strategical elements of a broadened conception of warfare 
that will permit the application of offensive power in swift, 
massive strokes rather than the dilatory and costly island-to- 
island advance that some have assumed to be necessary in a 
theater where the enemy’s far flung strongholds are dispersed 
throughout a vast expanse of archipelagos.” 

In the union of air, ground and Naval forces, he saw the 
promise of new strategical and tactical concepts (which were 
successfully to be put into play later at Salamaua, Lae and 
Finschaven). 

The campaign in Papua revealed that the air arm possesses 
great potentialities in jungle island warfare. For one thing, 
routes and communications in these theaters are channelized 
along jungle trails. Operating bases are restricted to ports 
and flying fields. Because of the nature of the terrain and 
the difficulty of moving supplies in the jungle, dispersal areas 
are limited. Thus the prime targets of strategic bombing: 
bases, communication routes, air fields and dispersal areas are 
well defined and limited in number. The clear atmosphere 
and high ceilings common to the Pacific favored American 
precision bombing. The second outstanding feature of jungle 
warfare was that conditions on the ground precluded the em- 


| ployment of heavy artillery in blasting Japanese log, con- 


| crete and earth bunkers. 


%& MANUFACTURERS OF AIRCRAFT COMPONENTS x | 


So the artillery preparation, which 
in European theaters would have been carried out by 155-mm., 
guns and howitzers, under these conditions had to be provided 
by the bombers. 

It was largely because the courses of action open to the 
enemy in island warfare are restricted by the factors described 
above, that the Allied air forces were able to deal the Japanese 
a shattering blow in the Gulf of Huon in March. 

The battle of the Bismarck Sea (March 2-4) provided a con- 
vincing illustration of the capacity of air power to reach out 
and destroy enemy ground forces even before they got to 
their defense positions. After the loss of Papua, the Japanese 
hich command made a determined effort to re-enforce the gar- 
risons at Lae and Salamaua to meet the inevitable Allied ad- 
vance against these bases. A 22-ship convoy (10 warsnips and 
12 transports) bound from Rabaul to Lae was caught by Allied 
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planes in the Gulf of Huon and completely destroyed. Not a 
ship escaped and 102 Japanese planes which tried to protect 
the convoy were shot down. An estimated 15,000 Japanese 
troops (identified as units of the 51st and 20th divisions) were 
drowned at the cost of one Allied bomber and three fighters. 
In two days Allied planes killed as many Japanese troops as 
were put out of action in five months of hard campaigning in 
Papua. This victory paved the way for the subsequent cap- 
ture of Salamaua and Lae. 

Recent events in northeast New Guinea testify as to the 
effectiveness of the new land, sea and air techniques devel- 


FLYING 


oped in Papua. Although all forces are on a smaller scale | 


than in Europe, certain essential similarities exist between the 
nethods employed. Strategic bombing was used to reduce 
enemy air power and isolate ports and bases. Then ground 
troops operating from Naval landing craft or transport planes 
close in on their objectives under close air support. Since 
possession of bases means control of islands, the decisive bat- 
tles are generally fought to a conclusion at the approaches to 
these bases. 

Strategic bombing operations for the northward push into 
British Northeast New Guinea reached effective proportions 
with a 123-ton raid on Salamaua on July 23, and a 177-ton 
repeat performance on August 14. The Japanese “right air 
flank” was shattered by Allied surprise raids which caught 
250 Japanese planes on the ground at Wewak (August 14-19) 
und destroyed 215. This prepared the way for the Australian 
anding east of Lae on September 6, which isolated the Jap- 
anese garrison at Salamaua. On the following day Allied 
paratroops made a mass descent into the Markham Valley 
which sealed the fate of Salamaua and Lae. A 145-ton bomb- 


ing raid on Lae was sufficient to soften up the tough Japanese 


defense. 

Salamaua was captured on September 11, and Lae, which 
according to the official communique had been reduced to a 
shambles by continuous air bombardment, fell on September 
16. Six thousand three hundred Japanese troops died at Sala- 
naua and Lae. The air field at Lae was put into condition 
or use, and Australian airborne troops were landed at Kaiapit 
near Finschaven on September 20. The attack on this base 
began two days later, and Finschaven fell on October 3, giv- 
ing the Allies control of the Huon Gulf. 

The Allied advance from Kaiapit up the Ramu Valley to- 
ward Madang is under way as this is being written, with 
Australian troops (the famous 7th division—victors at El 
Alamein) leading the way. They are being assisted by 
American troop carrier planes and airborne engineers. A 
program of leap-frogging from one air strip to another is 
carried out as fast as the engineers can build new or repair 
captured air strips behind the advancing infantry. This 
technique permits a velocity and range of action hitherto im- 
possible in jungle terrain and points one way to the defeat 
of Japan. 

Since mid-summer the Japanese have been driven out cf 





one island after another in the Solomons and have lost con- | 
trol of most of Northeast New Guinea, This has not been be- | 


cause their troops lack courage, fighting ability or equipment. 


They have been driven out of these areas because after the | 


Bismarck Sea massacre, the Japanese high command has been 


reluctant to send large-scale re-enforcements inside the range | 


of American bombers. 

The isolating power of the air arm extends also to the mat- 
ter of enemy air re-enforcements. The Japanese have found 
that it has been a costly drain on their air resources to con- 
centrate planes even at rear bases such as Wewak where they 
may be surprised on the ground by Allied bombers. This was 
confirmed again on October 13 when the Allied air force, oper- 
ating from central positions and enjoying the advantages of 
surprise, struck the Japanese air force a crippling blow at 
Rabaul. More than 170 planes were destroyed and many small 
ships and barges sunk. 

This blow, which was described by General MacArthur as 
“crushing the enemy’s left air flank” in this theater, demon- 
strated once again the power, range and flexibility of the air 
arm in island warfare. END 





EXACTNESS 


RULES HIS WORK 


How exacting he must be is dic- 


tated to him by a sheet of blue 
paper—a blueprint. There can’t 
be any guess work here. Every 
detail—every dimension—every 
view must be shown in complete 
clarity. For on his ability to inter- 
pret the blueprint rests victor 

or defeat. 


To take the “guesswork” out of 
blueprints, draftsmen . . . engi- 
neers .. . technicians .. . insist 
on working with 





because KOH-I-NOOR Drawing PENCILS 
can be depended on for sharp 
. .. crisp lines. which produce 
sharp, clean prints... 


because KOH-I-NOOR Drawing PENCILS 
can be depended on for the 
same fine quality that has made 
them standard for more. than 
50 years. 


Available in 17 uniform degrees 


of hardness and softness. 
ECONOMICAL IN THE LONG RUN! 


NO. 1700 — TECHNICRAYON PENCILS 
Made in 40 brilliant colors. Each 
pencil is polished in the color of 
the lead . . . for easy identity. 
Available in sets only of 12 or 24. 


SEND FOR LEAFLET NO. 17 
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Approach Control 


(Continued from page 43) 





his approach desire to detune or filter 
out the voice feature of the range and 
utilize the navigational feature only, he 
may do so after notifying the tower con- 
troller of such intention. If it becomes 
necessary to contact the pilot during this 
period, the controller will attract his at- 
tention by operating the range attention 
signal. (Short series of rapid dots.) 

More complicated approach procedures 
are necessary at those fields where con- 
ditions of terrain dictate that the initial 
approach altitude be several thousand 
feet above the elevation of the airport. 
At locations of this type, the time saving 
of simultaneous approaches reaches its 
full value. A good example is to be 
found at Salt Lake City, Utah, where 
approach control will enable as many as 
three aircraft to conduct approaches at 
the same time. 

While the elevation of the Salt Lake 
City airport is slightly above 4,000 feet, 
surrounding mountain ridges force in- 
strument cruising altitudes in the area 
to the 13,000 and 14,000 foot levels. In- 
strument approaches require an initial 
approach at 12,000 feet, with a shuttle 
included in the procedure. The approach 
is started on the Ogden range, 30 miles 
north of Salt Lake, and completed on the 
Salt Lake range. Holding points are the 
west leg of the Ogden range and the 
Corinne fan marker, 23 miles from the 
station on the north leg 

A description of the approach con- 
trol system as proposed for operation at 
Salt Lake City will serve to illustrate 
the workings of the procedure in general 
The accompanying diagrams show the 
ranges used, with holding and reporting 


points and flight paths of aircraft ap- 
proaching the field. Assuming that three 
aircraft are estimated over Ogden at ap- 
proximately the same time, they will 
have been cleared by airway traffic con- 
trol to maintain 12,000, 13,000 and 14,000 
feet. respectively. Holding will be ac- 
complished at these altitudes between 
the station and a point four minutes fly- 
ing time to the west. 

As each pilot reaches the station and 
reports to the tower, he will receive first 
a time check and altimeier setting for 
the Salt Lake field. Flight “A,” at 12,000 
feet, will be number one to approach, 
and will be cleared to start his approach 
immediately after he checks over Ogden. 
The pilot will conduct a shuttle on the 
north leg of the Ogden range, reporting 
again when he completes his procedure 
turn at 11,000 feet. Acknowledging this 
report, the controller will clear flight “B” 
to descend to 12,000 feet immediately. 
When the pilot of flight “B” reports 
reaching 12,000 feet, flight “C” will be 
cleared to descend to 13,000 feet. 

From eight to 10 minutes have elapsed 
and flight “A” is now over Ogden at 
10,000 feet, southbound. When this re- 
port is received, the controller will clear 
flight “B” to start his approach. When 
the pilot of flight “B” reports on pro- 
cedure turn, flight “C” will be cleared 
to descend to 12,000 feet, etc. 

The final approach is conducted on the 
south leg of the Ogden range and the 
north leg of the Salt Lake range. Sub- 
sequent reports are required of pilots 
when crossing the Layton fan marker, 
and again upon making contact or cross- 
ing the station on final approach. Such 
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reports assist the controller in expedit- 
ing the take-off clearance of aircraft 
awaiting the tower’s permission to depart 

Emergency procedures are not over- 
looked. During simultaneous approaches. 
pilots must never reverse course while 
on final approach. In case of a missed 
landing at Salt Lake airport, the pilot 
will make a right turn to intersect the 
west leg of the range and climb west- 
bound until further clearance is received. 
Should radio contact be lost with the 
number one aircraft on final approach, 
the number two ship will be contacted 
and instructed to climb southbound to 
an altitude of 12,000 feet, holding south 
of Salt Lake until further advised. Pro- 
cedures likewise have been established to 
handle other possible emergency condi- 
tions, such as those arising from icing or 
heavy static. 

While only three aircraft were con- 
sidered in this example, more than this 
number would be handled in the same 
manner. When the Corinne fan marker 
is used as a holding fix, the procedure is 
the same except that the shuttle is un- 
necessary. The cescent is made straight 
in to cross Ogden at 10,000 feet on final 
approach. Reporting points are the same. 
with the exception of the report on proce- 
dure turn. 

As few instrument approaches are con- 
ducted identically at different fields, so 
will approach control procedures differ for 
various locations. But the basic principle 
will be standard wherever the system is 
used and pilots will have little difficulty 
in adopting the new routine. In addition 
to expediting aircraft movements, ap- 
proach control, because of the direct 
radio communication maintained, should 
lead to a greater understanding between 
pilots and controlling agencies on the 
ground. And safer, smoother flight oper- 
ations will be the result. END 








































4 4 
MINUTES MINUTES 
NORTH LEG WEST LEG HOLDING FLIGHT PATHS 

| jj! | 
"14,000 “~~ 14,000 |p /! 
PO sescaced™ oh teams <f// 
(~~ 13,000 <— 13,000 |"“f) 
77-18, 0007 18 6d-Fop! 

Me —" 
REPORT AT 11,J000~ Pg 

enn F APPROACH FLIGHT PATH 
REPORT AT 10,000] | ~~~ 2 
* REPORT AT 8,000 
REPORT OVER RANGE 
tia, YON FINAL APPROACH 
hn, (OR CONTACT ) 
~ Aq 
~ Te, 
DISTANCE IN MILES /#*———— 23 + |2——-e ig 1.24 Try, 
CORRINNE FM OGDEN RANGE LAYTON FM SALT LAKE RANGE 














Although not drawn to scale, the above diagram clearly illustrates the operation of a typical 


CAA approach procedure for three aircraft over the Salt Lake City approach control system. 
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The United Nations go to school 


HE OWNERS of those hats are learn- 

ing about the Sperry Gyro-Compass 
the practical way. These representa- 
tives of the United Nations are seeing 
it in action in the Sperry Gyro-Compass 
School. 


Many of the men who own those hats 
will be on convoy duty soon. They al- 
ready know the risks of submarine war- 
fare and surface contact. They know 
that lighthouses are dark these perilous 
nights, that radio beacons are silent, 
lightships are gone, weather reports 
no longer available, and even the use of 
radio communications rigidly limited. 


And they know they may sail ir pre- 
fabricated hulls built under conditions 
involving immense variation in resid- 
ual magnetism. Their cargoes may be 
highly magnetic and their ships almost 
certain to be equipped with degaussing 


apparatus to render ineffective the sen- 
sitive magnetic mines that lurk in their 
path. 


These factors spell the need of at- 
taining absolute precision in navigation 
and call for navigation equipment that 
is impervious to profound and diverse 
magnetic influences. 


That is why these sea-going men are 
learning about the Sperry Gyro-Com- 
pass and why it is more essential than 
ever in war time. In the course of their 
study, they learn too that the substitu- 
tion of electronic circuits* for roller 
contacts in the follow-up system of the 
new compass assures even greater re- 
liability with less care and maintenance 
than before, 


When. these men pick up their hats 
for the last time in the Sperry Gyro- 
Compass School and board their ships, 


it will be with full knowledge of and 
confidence in the Sperry Gyro-Com- 
pass. 


* The Sperry electronic Gyro-Compass 
is sometimes called the Sperry Gyrotronic 
(registered trade-mark) Compass. 


SPERRY 


GYROSCOPE COMPANY, INC. 


Brooklyn, New York 
Division of the Sperry Corporation 
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OUTREACHING 


means 


OUTPUNCHING 


@ The longest streak of lightning im the world is 
flashing through the skies! Super-range Lightning P-38 
fighter planes team up with heavy bombers to deal 
knockout blows at distant targets. 

On the production front smoothly-operating teams 
of Rohr production fighters work ’round the clock to 
help Lockheed put more and more of these outreaching 
P-38's on the wing. They use their skills to add new 
puach behind the challenge of increased production. 
They work to save the lives which will be spared by 
quicker victory. 


HELPING TO WRITE THE STORY OF TOMORROW 
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AIRCRAFT 
CORPORATION 


CHULA VISTA, CALIFORNIA 
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NAVY FLIERS “Hit the Deck” on 


these U. s. Royal Airplane Tires 


Oficial U. S. Navy Photograph 





U.S.ROYAL 


Smooth Contour 
Biock Tread 


The tough, sharp 
edges of the U.S. 
Royal Block Tread 
rotect against either 
orward or lateral 
skids. 


U.S.ROYAL 
High Pressure 
Channel Tread 


Thisnew tire with wide, 
flat tread combines 


U.S.ROYAL 


High Pressure 
Block Tread 
For carrier landings 
and take-offs, the U.S. 
Royal High Pressure 
Block Tread gives low 
rebound and positive 

traction 








minimum bounce with 
pneumatic-tire cush- 
toning. Available for 
tail and landing wheels. 







Carrier-based planes must have tires that can take the outpost. U.S. Royal Airplane Tires are “hitting the 
toughest kind of service. They must absorb the shock decks’ day after day... and coming back for more. 
of deck landings and hold the plane under control with |§ Whatever your airplane tire requirements may be, 
minimum bounce. They must givesuretractiononthe there is a U.S. Royal Airplane Tire, with the new 
carrier’s deck or on the rough landing strip of an island Static Conducting Construction, built to do the job. 


u 
Pues 9 eee, 


UNITED STATES “S) RUBBER COMPANY 


1230 SIXTH AVENUE .- BE ree CENTER - NEW YORK 20, N 
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Keep Aviation on the Navy's Team! 
(Continued from page 47) 





namely, the situation that has existed in 
armies for a century or more as repre- 
sented by the Army division—a self-con- 
tained unit of all arms—infantry, ar- 
tillery, cavalry, engineers, etc. The gen- 
eral officer of the division was, before he 
became such, an infantryman, a eavalry- 
man, an artilleryman, etc., but as division 
general, he has to handle effectively the 
combination of all arms. What was this 
but unity of command in reality as well 
as principle? 

In the Navy, the differentiation of bat- 
tleships from cruisers, the advent of the 
torpedo as a weapon, bringing in destroy- 
ers and submarines, and finally the devel- 
opment of aircraft, has gone on progress- 
ively through the years in such a way 
that Naval officers have acquainted them- 
selves with the capabilities and the limi- 
tations of all weapon bearers and have 
become competent to handle them in 
combination in Fleets and task forces of 
the Navy. 
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In Naval war, owing to the rapidity 
with which forces move and, so to speak, 
unexpected situations are to be expected, 
the closest co-operation between several 
elements is imperative. Our battleships, 
cruisers, destroyers, and air units may 
be likened to the members of a well- 
trained football team, each man so well- 
grounded in the fundamentals that he un- 
derstands the duties of the other men, and 
can the better play his part to ensure 
the success of the team as a whole. I am 
reminded of what the late Knute Rockne 
once said, “You may be the best ball-car- 
rier in the country, or the best passer or 
kicker, but if you can’t block you can’t 
play on my team.” 

All Naval operations are joint opera- 
tions; that is, all arms and all branches 
are employed as necessary and together. 
Unity and team-work is the basis of the 
Navy’s fighting doctrine. It is the Navy’s 
aim to strike the enemy at any given 
point with all weapons that can be 
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brought to bear, synchronized and co-or- 
dinated in overwhelming assault. 

The Navy’s strategy and tactics have 
always revolved around those weapon- 
bearers which can hit the farthest and 
the hardest. In this present war those 
bearers are aircraft. This is thoroughly 
understood by all Naval officers. Air- 
mindedness in the Navy is by no means 
the exclusive property of the Naval avia- 
tor. Every Naval officer by training and 
tradition believes that his own job is the 
most important of all. Naval aviation 
considers properly that it is the Navy. 
Submarine officers consider properly that 
their branch is the Navy. So do the bat- 
tleship and cruiser and destroyer officers. 
As a matter of fact, they are all correct 
The Navy is one and indivisible, a magni- 
ficent combat team, and we should re- 
solve that it shall remain so. 

The ultimate test of a military organiza- 
tion is its performance in combat, its dis- 
charge of the vital and sacred duty to 
defend its country against the enemy. 
Naval aviation has met and is meeting 
this test. The record of Midway, the Solo- 
mons, the U-boat war in the Atlantic, bear 
witness. The recent attacks on Marcus 
and the Gilberts are to be seen as “the 
shape of things to come.” 

From that time in 1913, when the Gen- 
eral Board recommended—and Acting 
Secretary Roosevelt approved—the incor- 
poration of aviation into the Navy. the 
history of Naval aviation has been one 
of rapid, significant development. The air- 
craft carrier, the aircraft catapult—by 
means of which planes could be launched 
from ships other than carriers—the patrol 
bombers operating from the water or the 
land and the airplanes themselves have 
ever been the finest of their respective 
types anywhere in the world. The caliber 
of the men who operated them, and the 
training these men received, combined to 
earn for our Naval aviation the praise and 
envy of foreign powers. It was—and is— 
the most efficient Naval aviation in exist- 
ence. 

It is the particular business of the Navy 
to gain and to keep control of the seas 
for the support and execution of our na- 
tional policies. To accomplish this duty, 
we of the Navy must be prepared to de- 
feat the enemy wherever he may be found 
on those seas or on the coasts bordering 
them. In this task, we have employed 
and shall continue to employ every weap- 
on available. The requirements of the 
particular mission will dictate how many 
types of weapons we shall employ and in 
what proportion. But in whatever pro- 
portions they may be combined, it shall 
ever be the Navy’s doctrine that they 
work as a team, each of whose members 
understands the part played by the oth- 
ers; and, above all, that the captain of the 
team shall know the capabilities and limi- 
tations of each of its members. One for 
all—and all for one. 

By this integration of all our fighting 
arms in one competently directed, flexible, 
fighting organization, we have attained 
success to date. By the same means—in- 
tegration—we shall go forward, playing 
our part in realization of the inevitable 
victory of our country, and of our coun- 
try’s cause. END 
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Evans Skyloader tie-down rods and beams 
lock heavy castings, barrels and odd-sized 
cargo securely in flight, while Evans rope 
hooks and tighteners tie down mixed cargo, 


up in the cargo lanes 


When giant cargo ships get “upstairs”, run into the 
stresses and strains of flight through rough air, serious 
damage can befall plane, cargo and crew, unless the 
cargo is really made fast. For example, a sharp down- 
draft can lift an entire cargo off the deck of an airplane, 
with a resultant upward strain as much as 2.4 times 
greater than the cargo’s weight! Evans Skyloader equip- 
ment will hold cargo firm against such a strain. 


Evans Skyloader method is the most simple, effective 
system of tying down air cargo and removing all slack! 
Skyloader rope hooks and tighteners, as well as metal 
tie-down rods and beams, make it possible to handle 
all types and shapes of cargo, with a new security and 
safety that is proving its value to both military and 
commercial shippers. 


Evans Skyloader equipment is designed to offset and 
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A combination of Evans Skyloader rope 
hooks and rods ties a jeep tightly to the deck 
of a cargo ship. On- and off-loading is made 
fast ; weight of lashings is held to a minimum. 


solve all freight tie-down problems up in the cargo lanes, 
as well as to save priceless on and off loading time. 
Our engineers will gladly study your special air cargo 
problems. 

* * * 


Vision to Anticipate the Needs of Tomorrow 
Creates New Industries Today 


— PRESIDENT 
TT 


©) EVANS PRODUCTS 
COM PANY 


DETROIT 
Evans War Products: Machine Gun Mounts e Tank and Automotive Heating and 
Ventilating Equipment e Evanoil Water Heaters e Aircraft Engine Mounts « Airplane 
Landing Gear Beams e Battery Separators e Prefabricated Houses * Plywood + 
Skyloader « Utility Loader e Auto Loader e Auto-Railer « Auto-Stop « Stampings 
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GENERAL TIRE 
AVIATION PRODUCTS 





AT WORK FOR 
VICTORY 


Cabin & 
EAR PHONE CUPS 
RIGH ALTITUDE OXYGEN MASK 
RINGS FOR s 
gf ANTENNA TENSION UNIT 





UFE BELT (MAE WEST BELT) 







PARACHUTE BOAT (ONE MAN RAFT) 


EAR PHONE CUPS 
HIGH ALTITUDE OXYGEN MASK 


MIPE BELT (MAE WEST BELT) 
RUBBER STICK CONTROL GRIPS 


HANDLE FOR WOBBLE PUMP 
CRASH PADS 


BOARD SUSPENS UNITS 















PARACHUTE BOAT (ONE MAN RAFT) 
FOR PANEL 














SUSPENSION BLOCKS FOR Of8 —~ / Te a 





‘PUMP DIAPHRAGMS 
(FUEL PUMP) 


ENGINE MOUNTS 
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PACKING ON FLAP comments” rene 





STANDARD TUBING -— Pine To ig 
PEED VENTURE 







MAIN LANDING TIRES end TUBES 


MAIN LANDING WHEELS end BRAKES 


HEVRON PACKINGS—SHOCK STRUTS 
“O” RINGS for SHOCK STRUTS 
SEALS for RETRACTING DOOR OPENINGS 


MASTER CYLINDER (BRAKE OPERATION) 
RUBBER WING WALK TREADS 


— GROMMETS FOR FIREWALL INSTALLATION 







(RUBBER DYNAMIC SUSPENSION SUPPORTS? 








Not until the war is over ... not until it can all be told... 
will the tremendous part being played by miscellaneous rubber 
aircraft parts be fully known. But they’re there! The General 
Tire & Rubber Company alone makes hundreds of parts . . . 
gaskets, grommets, brake boots, pump diaphragms... anything 
molded or extruded, synthetic or natural! 


And every item produced is a specialty. There are no “stock 
items.” Your inquiry gets immediate attention . . . is the signal 
for a corps of trained engineers to swing into action... to | 
produce for you the most efficient, economical and effective 
performance of that part! So, special “problem” or otherwise 

. +» write, wire or call General today! 





“Extruded or molded ... synthetic or natural... General can make it!” 





* THE GENERAL TIRE & RUBBER CO. © AVIATION DIVISION ¢ AKRON, OHIO 





™\ Wow! You Can Determine 


Correct Aircraft Tire Pressure 
in Just 60 Seconds ... with the 
GENERAL DEFLECT-O-GAUGE 


eS 


~ No graphs, charts, scales or ait 
pressure gauges necessary 

simply use the General Defiect- 
O-Gauge and air hose! Write for 
free instruction folder— Address: 


KY 


Aviation Division, The 
General Tire & Rubber 


P — a Company, Akron, O. 








GENERAL 


AIRPLANE TIRE 
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a with Boots Self-Locking Nuts. 





Boots Will Eliminate 
This Chore After Victory 


Often Bill’s bike shakes and shim- 
mys so badly that he can't ride it 
safely. Normal vibration loosens 
wheel nuts— probably every other 
nut too—so Dad has to get a 
wrench and tighten up the whole 
bike. But after the war, Bill will 
ride safer and Dad will be spared 
many a tightening-up session, be- 
cause well-made bikes will wear 
Boots Self-Locking Nuts. Even se- 
vere vibration can't shake Boots 
Nuts loose. For safety’s sake and 
to eliminate repairs caused by 
vibration-loosed connections, you 
will insist on products protected 
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BOOTS 











AIRCRAFT NUT 








CORPORATION *& GENERAL OFFICES, 
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They Fly With Their Boots On—Farther 


Boots All-Metal Self-Locking Nuts are lighter than any other 
similar fastenings. On a single Liberator or Flying Fortress 
they save up to 80 pounds. That’s enough to enable one of 
these 4-engine giants to take along extra gallons of gasoline— 
or 200 adiiéonal rounds of .50 caliber machine gun ammu- 
nition. A little extra range or a few more bullets may be 
just what’s needed to get a bomber home from a 2,000 mile 
raid over enemy territory. 





In case you’re wondering whether nuts as light as Boots 
can “take it,” there is plenty of evidence to prove just how 
tough they really are. They withstand the corrosive action 
of oil, salt water and chemicals. No amount of plane vibration 
can loosen their grip. Boots Nuts can be used over and over 
again — literally “outlast the plane.” In fact, today these nuts 
are worn by every type of U.S. aircraft. Yes, Boots Nuts meet 
the exacting specifications of all government aviation agencies. 


BOOTS 


Self-Locking Nuts For Application In All Industries 





- 


CONNECTICUT 





NEW CANAAN, 
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Combat Maintenance Is Tough 


(Continued from page 56) 





Service conditions in other theaters are 
not necessarily as severe. Facilities at 
semi-permanent bases are rapidly being 
improved and expanded and many are 
quite extensive. However, the conditions 
at advanced fighter fields wherever a 
front is moving, requiring frequent moves 
from one field to another, will of neces- 
sity involve a serious lack of service facili- 
ties, equipment and supplies. 

One of the outstanding conclusions 
reached as a result of overseas field serv- 
ice observations, is that everything pos- 
sible must be done in the design and en- 
gineering of aircraft to insure ease of 
service and maximum durability under 
the most primitive field conditions. Even 
though minimum weight is paramount, 
especially in the case of fighter aircraft, 
some weight increase even with fighters, 
and more so with bombers, is justified if it 
results in easier, more rapid servicing in 
the field or contributes to greater dura- 
bility of engines such as obtained with 
effective dust protective equipment. 

Latest figures from one important major 
theater show bombers even with well or- 
ganized ground facilities to be in the air 
only about three per cent of the total time. 
Comparable figures for fighter equipment 
are not available but probably are not too 
much better. The greatest single factor 
reported as responsible for this low per- 
centage is the difficulty of keeping up 
necessary service operations and repairs. 
Well-informed observers point out that 


designers should be guided to a far 
greater extent than at present by the 
primary necessity for quick and easy 


servicing. It appears particularly neces- 
sary that aircraft be designed so that they 


can readily be broken down into units, 
each complete in itself, and of such size 
as to be easily handled on standard trans- 
port vehicles; and so that a minimum of 
time is required to remove any given unit 
and replace it with a new or overhauled 
assembly. Even though such construction 
is somewhat heavier it should be pointed 
out that the increased percentage time in 
the air makes up many times over for the 
slight increase in weight and decreased 
bomb load which can be carried. Total 
weight of bombs delivered per month or 
per year is what is really important, not 
the weight of bombs per trip. Consider 
the following: Two different types of air- 
craft construction, one of which in general 
can be separated readily into numerous, 
easily handled, completely equipped sub 
groups, each of which can be serviced and 
repaired as independent sub-assemblies; 
compared with the other common type 
construction which consists of a smaller 
number of larger assemblies comprising 
in effect a single main unit structure, once 
assembled, in effect tied together by wir- 
ing harness, hydraulic lines, etc., and 
thereby not capable of easy, quick dis- 
assembly in small portable units, Experi- 
ence has shown that even though the 
former type construction is heavier and 
carries less bomb load per trip, that its 
bomb load per month or year is far 
greater than the latter type, due to the 
greater percentage of time spent in the air 
and the greater number of missions com- 
pleted. 

The argument in favor of designing for 
easy service replacement of relatively 
small self-contained sub-assemblies is pos- 
sibly best made by visualizing the case of 





"Shouldn't we get some sort of recognition for this?” 
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a bomber which has made a forced land- 
ing on a farm field. In the first case serv- 
ice crew and trucks arrive, disassemble 
the ship into units, transport them on 
special truck back to base where damaged 
units are exchanged for shop-overhauled 
units and the ship is back in the air again 
in a matter of days. In the case of the 
integral type construction suffering simi- 
lar forced landing a complete service unit, 
including portable repair truck, arrives, 
sets up camp, proceeds under great dif- 
ficulties to repair the damage on the spot 
with the limited facilities available. This 
operation may require many weeks dur- 
ing which time a runway has also had to 
be prepared so that the ship can subse- 
quently be flown out and back to base. 

Portable field repair facilities at their 
best cannot compete with permanent unit 
overhaul shops either in quality or quan- 
tity of work turned out. Lack of skilled 
personnel also dictates that overhaul be 
carried out at fixed base shops, each 
specializing in the reconditioning of a 
given unit or type of equipment where a 
limited number of skilled supervisors can 
direct the work of large numbers of rela- 
tively unskilled people. 

As an illustration of the extent and 
magnitude of the field service overhaul 
problems which have to be met, facts and 
figures obtained in the Middle East should 
be considered. 

During the period from June 1941, to 
December 1942, RAF in the Middle East 
theater alone at semi-permanent overhaul 
bases in the Cairo area overhauled or re- 
built 4,346 complete aircraft of all types 
and 7,929 engines of 16 different makes or 
models. By early December, 1942, these 
overhaul facilities had been expanded on 
the basis of overhauling largely from pre- 
viously salvaged material, until the re- 
pair rate on aircraft was approximately 
500 per month and the repair rate of en- 
gines was approximately 1,000 per month. 
These figures in relation to the size of the 
air operation for the middle east area will 
give only a general idea of the magnitude 
of the service and overhaul problem with 
which we are confronted in all other 
theaters and points up the argument that 
design for easy service is of primary mili- 
tary importance and should be given far 
greater emphasis by designers and procur- 
ing agencies than at present. 

One of the greatest difficulties encoun- 
tered in overseas service operations is the 
general lack of spares in advanced thea- 
ters at the places needed. This does not 
necessarily mean that sufficient spares 
have not been manufactured and shipped 
overseas. Thousands of tons of spares 
have actually been shipped, but in too 
many instances shipments have not 
reached their original intended destina- 
tion. Even when badly needed spares 
have been shipped by air they frequently 
are unloaded enroute in favor of high pri- 
ority passenger movements and are then 
likely to lay over at any one of the many 
transit points until special arrangements 
are made for their continued movement. 
Whenever personnel and materiel must 
compete for air transportation which is 
operating beyond its capacity limit, the 
(Continued on page 111) 
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“UPSTAIRS” means home 
toa wntlerbolr 


When a Thunderbolt pilot “takes her upstairs.” he takes her 
clear to the roof. “ Upstairs” to this plane is that area bounded 
roughly by the 35.000 and 40,000-foot altitude marks. 

Biggest job assigned to Thunderbolts today is providing 
top cover for the bombers battering Hitler’s Europe. 

The job is being done. See almost any newspaper for con- 
vincing evidence. 

\ prime military objective now. the stratosphere will be 
equally important as a sky route for tomorrow's high speed. 
long distance air transport. Men and women of Republic 
Aviation — designers and builders of the Thunderbolt — will 
know how to put peacetime planes into the stratosphere. 


REPUBLIC AVIATION 


SPECIALISTS IN HIGH-SPEED AIRCRAFT + MAKERS OF THE 


= Thunderbolt 



















BY THEIR CANNON YOU SHOULD 


These four sluggers of the sky, so totally dif- 
ferent in “facial” appearance and basic design, 
do have one important thing in common. A// 
four ave cannon-firing planes. All four have the 
extra Fire-Power of hard-hitting automaticaerial 
cannon, which pour out a deadly stream of 
steel and high-explosive that no enemy plane 
can withstand. 


1 THE LIGHTNING 


The P-38 Lightning is famous for its versatil- 
ity, being used for everything from dive- 
bombing to long-range escort missions over 
Germany. It carries a 20 mm. automatic can- 
non in the nacelle, directly in front of the 
pilot for easy aiming. 


2 THE AIRACOBRA 


Fighter pilots often refer to the P-39 Airacobra 
as a “flying cannon,” because of the big, hard- 
hitting 37 mm. cannon it carries in the nose. 
This gun is particularly effective for blasting 
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o Weld War 


enemy targets on the ground, up to and in- 
cluding heavy tanks! 


3 THE MUSTANG 


The P-51 Mustang is best known for its low- 
level, “intruder” raids over Europe, smashing 
locomotives, strafing troops, disrupting com- 
munications. Some versions carry as many as 
four 20 mm. cannon in the wings. 


4 P-70 NIGHT FIGHTER 


This plane, which takes to the air after dark 

and specializes in swift, deadly attacks on enemy 

raiders, packs the concentrated punch of four 
20 mm. cannon clustered in the nose. The 

‘eng isn’t buile that can stand up under that 
ind of Fire-Power! 


FIRE-POWER IS OUR BUSINESS 
Oldsmobile builds automatic aircraft cannon 
of the type used in all these planes—also high- 
velocity cannon for tanks and tank destroyers, 
high-explosive and armor-piercing shell. 


January, 1944 


KNOW THEM! 


BACK UP THE BOYS 
WHO FLY THESE 
PLANES! 


They're doing a grand job, 
and they deserve every bit 
of support we can give 
them. They don’t stop 
fighting after a winning 
battle or two, so let’s not 
stop backing them up. 


Buy War Bonds 


NOW ...AND UNTIL 
VICTORY! 


OLDSMOBILE *"cr** GENERAL MOTORS 


=> toed 
S KEEP 'EFM FIRING X= 
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for the 


Constellation’s Cargo 


3%} The Lockheed C-69, called the Constellation, 
is America’s largest, fastest and most powerful 


land-based cargo or transport airplane. 


Because this huge plane is equipped with Aerols, 
it lands with effortless ease even when heavily 
loaded. Aerols effectively cushion the Constellation 
from landing shocks, and provide complete pro- 
tection to the plane, crew, and cargo. 


THE CLEVELAND PNEUMATIC TOOL COMPANY 
AIRCRAFT DIVISION + + CLEVELAND 5, OHIO 
Also Manufacturers of Cleco pneumatic tools for the aircraft and gen- 


eral industry, Cleco sheetholders, Cle-Air shock absorbers for trucks 
and buses,and Cleveland rock drills for mining and construction work. 


FTHE SHOCK ABSORBING UNITS ON AN AIRPLANE’S LANDING GEAR THE NAME IS DERIVED 
FROM THE WORDS “AIR" AND “OIL"—THE FLUIDS USED TO DISSIPATE THE LANDING SHOCKS 
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FLEETWINGS BUILDS A PLACE IN TOMORROW 


Fleetwings, whose products are everywhere contrib- 
uting to victory, is busy on a full time job. In part, 
the invincibility of the Flying Fortress; the sting of 
the Douglas Havoc and the speed of the Vought 
Corsair are attributable to Fleetwings’ airminded 
production. For Fleetwings is concerned, right now, 
with the manufacture of tail assemblies, flaps, wings, 


rudders, hydraulic vaives, etc. for these and other 





Plant No. 1 


fighting aircraft. The many years of pioneering, 
experimentation and development have fitted 
Fleetwings for this work . . . provided, also, a back- 
ground of leadership in the aviation industry .. . 


assured Fleetwings of a dominant role in the air 


story to be written after the war. 
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| FLEETWINGS- 
pioneers with parts 


and hydraulic 
equipment 





Fleetwings B2 J2 Gun Turret Valve 


PRODUCTION SHORTCUT A special tool for spin- 
ning a radius on aluminum tubing ends has 
been developed by an alert Fleetwinger. With it, 
tubing can be fed continuously through the 
lathe shaft, turret-cut to length and spun to a 
more perfect radius with a special ball-bearing 
spinning tool-wheel. The operation eliminates 
several time-consuming operations including 


separate chucking of pre-cut tube ends. 


FLEETWINGS HYDRAULIC ACTUATING CYLINDER 
There are many applications for this versatile 
plane part. Its most common use is the operat- 
ing of wing flaps. The cylinder is designed with 
O ring packing and a piston scraper ring. These 
prevent leakage and remove foreign matter 
from the piston surface respectively. Bosses are 
threaded to latest AN specifications. The 
cylinder will actuate at all temperature extremes 
and has an operating pressure of fifteen hun- 
dred psi. 


THE ARROW, Fleetwings’ pocket-size monthly 


“ 


magazine, is filled with “‘plane” talk for air- 
minded people. Rather than just a house organ 
for Fleetwings employes, the ARROW is fast 
becoming a goodwill ambassador for the workers 
it represents. In any one 
issue, you can find 
enough news and pro- 
duction hints to reward 
you handsomely for the 
time you spend in writ- 
ing for your copy. Send 
your request on your 
company stationery to: 
rHE ARROW, Fleet- 


wings, Division of Kaiser 





Cargo, Inc., Bristol, Pa. 


Division of Kaiser Cargo, Inc. 


BRISTOL . PENNSYLVANIA 
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materiel comes out second best. Person- 
nel can argue for travel priority, ma- 
teriel cannot, and frequently fails to move 
until followed up by special expediters 
assigned to that problem. Separate flight 
schedules for personnel and materiel 
would, with rigid restrictions governing 
encroachment of one service upon the 
other, accomplish much to correct this 
difficulty. 

Another difficulty is that during periods 
when materiel in transit is unloaded it 
frequently is pirated by local supply per- 
sonnel who find themselves in immediate 
need of the materiel in their hands. The 
human tendency to acquire materiel not 
needed immediately but which is thought 
to be possibly needed later must also be 
reckoned with, especially when the paper 
work necessary to the tracing of overseas 
| shipments is as loosely handled as is the 
| case during war time. 

Shipments originally destined for one 
theater are sometimes diverted enroute to 
another under the pressure of military 
necessity. In some cases materiel whose 
urgent need in one theater is not fully 
| appreciated by transport personnel at in- 
| termediate transit bases is indefinitely de- 
‘layed by not being given sufficient pri- 
ority to insure prompt movement. 

Another major problem exists even 
after materiel has been transported to its 
intended destination. It frequently be- 
comes “lost” due to the normal circum- 
stances surrounding the necessary meth- 
ods of handling at the destination. Un- 
packing and warehousing in overseas 
theaters is the exception rather than the 
rule. Only at well protected overhaul 
bases remote from the active theater is it 
in general practical to bin this materiel. 
In areas exposed to possible air attack by 
the enemy extensive dispersal of materiel 
to insure against loss from bombing is a 
military necessity. This means that ware- 
housing and binning even if such facilities 
were available would be impractical. In 
general, under this condition spares must 
be stored often in the open, in ‘heir orig- 
inal shipping containers and usually scat- 
tered over considerable areas. During 
handling in transit or storage exterior 
| markings identifying contents of indi- 
| vidual boxes or containers are frequently 
effaced so that identity of contents is lost. 
| If boxes are opened for inspection ma- 
| teriel will usually be damaged by ex- 
posure unless again conditioned for stor- 
age. Sufficient personnel and facilities for 
the latter are usually not available. The 
overall result of this combination of cir- 
cumstances is that spares are often “lost” 
| through inability to locate the specific 
parts needed in the “dispersed supplies.” 

Some improvements in this general sit- 
| uation are of course now being effected. 
| Improved methods of packaging and iden- 
tifying for overseas shipments are being 
| put into effect and in some cases spares 
are being shipped in screw top boxes, 
which can be converted to bins. Better 
methods of preparation for storage are 
being worked out to insure against parts 
being damaged from exposure in transit. 
Reconditioning for storage upon arrival 











after opening of packages will also be of 
great help. Conditions at the major over- 
haul bases in areas now reasonably safe 
from air attack are in general fairly well 
organized. Much remains to be done in 
improving the spare parts situation at the 
more exposed advanced bases. 

The necessity for extensive servicing of 
aircraft at front line fields under the most 
difficult supply conditions is not as fully 
realized in this country as in the over- 
seas theaters. This is especially true in 
the southwest Pacific theater. Many times 
equipment cannot be returr.ed to overhaul 
bases unless it can be rendered flyable. 
because other transport facilities are not 
available. In the Middle East and North 
African theaters wrecked aircraft could 
be trucked back to overhaul bases when 
not fiyable. 

In the southwest Pacific theater the 
service problem is one step further re- 
moved from the builder’s plant and 
greater dependence on front line service 
and salvage operations in lieu of many 
new spares appears necessary to most 
effective prosecution of the war. It is the 
authors’ suggestion in view of those ob- 
servations that aircraft, engine and ac- 
cessory manufacturers actively undertake 
a program directed toward developing 
salvage procedures which require only 
simple, readily portable hand tools which 
can be utilized under first echelon con- 
ditions. 

Greater recognition of this phase of the 
service problem and further assistance in 
the matter of recommended salvage pro- 
cedures and suitable hand tools is most 
urgently needed by operating personnel. 

Greater attention should be given to 
power plant installations from the service- 
time standpoint. It takes much too long 
to change an engine in any of the cur- 
rent installations. If some of our installa- 
tion designers were more familiar with 
the actual service operations in the field 
new designs would be greatly improved. 

Power plant installations must be de- 
signed to withstand any amount of hu- 
midity and any amount of dirt. In the 
latter case, dirt protection while aircraft 
are on the ground has been especially 
neglected. Carburetor air cleaner equip- 
ment should be fully automatic in action. 
Pilots are not sufficiently conscious of its 
importance or interested in overall life 
of engines to be depended upon for satis- 
factory manual operation. 

Despite the humidity factor electrical 
equipment gives far less trouble in service 
than hydraulic equipment. The authors 
have never talked to a crew chief who 
would not prefer everything electrically 
to hydraulically operated. Hydraulic 
leaks are common and difficult to correct 
in the field. 

It is suggested that all new service types 
be given a service test on a rough field, 
with plenty of dust and high humidity and 
by completely green ground crews. Limit 
cards should also be removed as these 
have no meaning in the war zone until 
the pilot has had the personal experience 
of having something fail if a given limit 
is exceeded. If installation designers were 
to work to such a service test, rapid im- 
provements in field serviceability would 
result. END 
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Battle action against the enemy in all weather is the proving 
ground for ACTUS HOSE CLAMPS. On this small device so 
much depends. The lives of both battle vehicles and those who 
man them are secured by the safe “‘seal-ability”’ of these clamps. 
For vital life lines they assure absolute safety under strain. 


ACTUS aso maxts WrapLock , » a 4 0 SE C LAMPS 


Americo’s Most Efficient “Strip” Hose Clamp 


» 
a AVIATION --- MARINE 


ACTUS PRODUCTS COMPANY +- MOUNT VERNON: NEW YORK 
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No Sign Posts 
on the Mountains 


No concrete highways in the soup... no rocky 
peak so kind it steps aside to let a plane go by... 
yet, with the navigational instruments pictured on 
this page, Army Airmen fly the toughest country 


in the world. These instruments . . . precision made 





by Felsenthal ...in Felsenthal Plastics, may now 


q be had in the stores listed below. 


Weems System of Navigation, Annapolis, Md. 
Abercrombie & Fitch, 45th and Madison, New York, N. Y. 


1g F. Weber Co., 1621 Chestnut St., Philadelphia, Penna. 
od : Von Lengerke & Antoine, 9 No. Wabash Ave., Chicago, IIL 
od Air Associates, Love Field, Dallas, Texas 

1S. (A) Dalton Dead Reckoning Computer, Type EGB, $10.00 Pan-American Navigation System 

n. (8) Weems Mark II Plotter, $2.00 12021 Ventura Blvd., North Hollywood, California 


The Powers Company, 106 St. Michael St., Mobile, Ala, 


FELSENTHAL PLASTICS 


G. FELSENTHAL & SONS, 4100 WEST GRAND AVENUE, CHICAGO 51, U.S.A, 
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Seal 


For almost three years Kelletts have been used on border patrol, covering up to 400 miles a day. A two-man team ina 
Kellett patrols a larger area more thoroughly than many men and much valuable equipment could do in any other way 


PIONEERING NEVER STOPS 





eeenot even for war! 


Researching—engineering—and the 
commercial production of rotary wing 
aircraft have been Kellett’s prime activi- 
ties for over fourteen years. Tremendous 
strides have been made—and our work 
goes on, with efforts redoubled. Today, 
Kelletts are ‘‘earmarked”’ for the U.S.A. 
A.F. We can't give you the details now, 
but keep Kellett rotary wing aircraft in 
mind when you think of the future. 
While we're cooperating with the 
Army in speeding the development of 
rotary wing aircraft, we're also supplying 
vital parts for many of our nation’s best 


bombers and fighters . . . important 
work that requires highest skill and air- 
craft manufacturing ‘know how.” 
Kellett is looking forward to the time 
when this skill and experience can be 
turned to peacetime benefits . . . to 
provide you with Kelletts to cut time 
and costs in patrolling electric power 
lines, oil pipe lines, in transporting mail 
and passengers, dusting crops, and for 
other services to industry, commerce, 
forestry and agriculture. Kellett Aircraft 
Corporation, Upper Darby (Philadel- 


phia), Pennsylvania. 


KELLETT 


OLDEST ROTARY WING AIRCRAFT MANUFACTURING COMPANY 
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A Kellett rotary wing ship accompanied 
Admiral Byrd on his voyage to the South Pole 


Eastern Air Line's Kellett flew mail for a full 
year from Philadelphia's Post Office roof. 





Kellett looks forward enthusiastically toa 
future of expanding service to the nation. 
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..and in the minds of 
America’s millions 


WHILE THESE MEN look upward, take a 
look at them. They're specialists. Infantry. 
Signal Corps. Tanks. Ranger. Paratrooper. 
Each important in battle. 


No one expects the infantryman to out- 
slug the tank gunner. No one expects the 
Signal Corps to out-fight the Ranger. Amer- 
ica knows that none is “best”—rather that 
each will do his job and do it well. 











OE sae 
And finally, into the minds of America’s 
Mi millions has penetrated the parallel that 
y‘RE DOING con be drawn in the sky. That there is no 
jO B THE ‘best” airplane, but rather a right airplane 
~~ G&A AIRCRAFT for every job, every speed, every altitude, 
AERONCA ENERAL MOTORS every degree of load or firepower that 
_ cruisers & YEAR 
AIR canal parece Victory demands. 
R G 
DSR - HOWARD Since September 1942, Roebling has used 
uh le ee pte the pages of the national magazines to tell 
BOWLUS terme this story in detail—to explain how the 
BREWSTER McDONNELL aircraft made by each American manufac- 
— weal NORTH — turer is equipped to do its specific job and 
oe NORTH do it well. 
ae COMMONWEALT™S PIPER 
Fas M consoumes — isin linia We hope that in some small way these 
=’ RY . 
%. CULVER STEARMAN JOHN A. ROEBLING'S SONS COMPANY messages of ours have helped America to 
CURTISS-WRIGHT TAYLORCRAFT TRENTON 2, NEW JERSEY know its debt—to the names the U. S. must 
— TIMM Sranches and Warehouses in Principal Citves never forget. 
FAIRCHIL' VEGA 
Re? FLEETWINGS CHANCE VOUGHT 
$y FLETCHER waco 
FORD 





> nation. 
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The World's Best Aircraft 


(Continued from page 25) 





ably into its great bomb bay and its 
range and load-carrying qualities are at 
present unequalled. 

And so on down the list, each airplane 
selected having, in my estimation, qual- 
ities which place it ahead of all rivals 
for the job in hand. Perhaps one omis- 
sion from the list of categories may be 
suggested: the patrol bomber flying 
boat. In fact, the land-based. patrol 


CATEGORY 


bomber would seem to be able to cover 
most tasks of the flying boat with greater 
speed and load. If, however, a choice 
was required, the Short Sunderland 
stands out as the most successful and 
practical type yet operating. Although 
the Catalina has done and is doing a 
very fine job and the Coronado and 
Mariner now are both in service, the all- 
round estimate sets the Sunderland 


PER CENT OF | 


iiiiisasiile 
cana's Baas | 1943-44 IDEs 


B- 17 G, Lancaster, Ju-88, Do-217. 
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slightly ahead. 

Naturally the list of 22 types does not 
claim to be either absolutely complete 
or infallible in its selection. Yet I sin- 
cerely believe that it presents a logical 
choice based on known data. Some peo- 
ple may quarrel with some parts of it— 
indeed comments and criticisms will be 
both interesting and useful. And at the 
beginning of another New Year—in 1945 
—with the world perhaps looking for- 
ward into the peace and prosperity of a 
new Air Age, another such list in which 
civilian types will predominate should 
prove of interest. END 


SoME TYPES CONSIDERED 





1. Heavy day bomber Consolidated Liberator.... 78.4 

2. Heavy night bomber Avro Lancaster I ‘ 75.2 | Halifax, ee B-17G, B-24], He-177 

3. Day and night reconnaissance-bomber De Havilland Mosquito | 93.2 | B-26, P-38]J, A-20, a 88, Baltimore 

4. Long-range patrol bomber (anti-submarine)| Consolidated Liberator | 75.6 | Sunderland, Fan hang Mariner, Lancaster, Coronado 

5. Low-medium altitude single-engine fighter. North American Mustang II | 75.0 Spitfire IX, Fw-190, P-38, Me-109G, Typhoon, P-39Q, P-40 
6. High altitude single-engine fighter North American Mustang II | 91.4 P-47, Spitfire IX, P-38, Me-109G, Fw-190, P-39 

7. Single-seat fighter-bomber Lockheed Lightning 89.2 Typhoon, Whirlwind, Fw-190, P-40, P-51 

8. Single-seat escort-fighter Republic Thunderbolt | 73.6 Lightning, Spitfire, Typhoon, Fw-190, “Hap""! 

9. Bomber destroyer De Havilland Mosquito (fighter)..| 91.6 Typhoon, Spitfire, P-47, P-39, Ju-88, P-51 

10. Night intruder-fighter De Havilland Mosquito (fighter) 95.2 | Beaufighter, P61, >.70, Ju-88 

11. Two-engine attack-bomber (and tank 

buster) . North American Mitchell . 85.0 Hs-129, A-20, P-38, 4 hirlwind 

12. Land-based torpedo-bomber Bristol Beaufighter X oa 90.0 Beaufort, P-38, Do-2 217, Be tty’’"!, B-26, Wellington, He-111 
13. Naval intercepter-fighter Supermarine Seafire IX ..... 95.2 Hellcat, Corsair, Zeke “Hap’ °f, Wildcat, Sea Hurricane 
14. Single-engine naval dive-bomber Curtiss Helldiver = 89.4 Dauntless, ‘‘Val’”!. 

15. Single-engine naval torpedo-bomber Grumman Avenger............ 75.8 Barracuda, Albacore, Swordfish, “Kate"’!. 

16. Naval escort-fighter Grumman Hellcat... icwaee 92.8 Corsair, Seafire, Wildcat, “‘Hap’’!. 

17. Long-range transport Douglas Skymaster............ 91.8 | Constellation, Stratoliner, Ju-290. 

18. Medium-range high-capacity transport Curtiss Commando............ 92.3 | Skytrain, Ju-52 -82 

19. High-speed medium-capacity transport Lockheed Lodestar........... ; 93.2 Flamingo, Electra, Q6, Envoy, Lockheed “14. 
20. Short-range single-engine transport Noorduyn Norseman. .......... | 89.9 Fairchild “82,” Bellanca Senior Pacemaker, Caproni Ca-111. 
21. Long-range transport flying boat Boeing Clipper ae 87.6 Coronado, Mariner, Short “‘G,"’ Excalibur. 
22. Air-Sea-Rescue and genera] amphibian Chance Vought VS-43B 82.6 Ww alrus, Goose. 


1 The Japanese type in this category 





Shuttle-Bombing 


(Continued from page 27) 











was weather far different from what they 
had been accustomed to. 

Four nights later the same boys rocked 
the Italian naval base at Spezia with high 
explosives. It was their second shuttle, 
for they continued on to England. This 
time, they arrived wearing shorts 

Second widely-publicized shuttle-bomb- 
ing operation involved U. S. Flying Fort- 
resses in mid-August. Making one of the 
spectacularly long bombing trips for 
which they are known, the group pene- 





trated Germany deeper than ever before. 
They shattered a Messerschmitt factory 
in Regensburg, eastern Bavaria, and con- 
tinued on to North Africa, 1,400 miles 
from their take-off. The same day Fort- 
resses made a 1,200 mile round-trip to hit 
Schweinfurt, Germany. 

The real significance of shuttling lies in 
the uses to which it will be put when the 
distances separating our bases are reduced. 
The enemy then can never know when a 
flight of heavyweights sets out where it 


will terminate. We can keep him guess- 
ing, keephis antiaircraft and fighter planes 
deployed to protect targets anywhere in 
his territory. We can shift our balance 
of airpower to any area quickly and re- 
distribute it with the same speed. We 
can decoy his fighter defense into posi- 
tion by building up a large force at one 
point, then hit him a devastating blow 
from an unexpected direction. Shuttling 
will give the most mobile of all weap- 
ons an added mobility that may well be 
a decisive factor in Hitler’s final defeat. 

It is quite conceivable that the climb up 
the South Pacific island-ladder from Aus- 
tralia to Japan will see considerable use 
of shuttle-bombing tactics. The hodge- 
podge of islands which forms the Nip 
supply chain may be susceptible to some 
by-passing. A look at a map will in- 
dicate that in some places our forces may 
be able to sandwich Jap strongholds be- 
tween American air bases, and to give the 
Japs the Lampedusa treatment. American 
bombers could shuttle from one base to 
another, picking up fuel and bombs at 
each terminal, depositing them on the 
enemy between stops. Entry of Russia 
into the Japanese war would give both 
the Red air force and the AAF ample op- 
portunities to demonstrate the effective- 
ness of shuttling over Japanese strong- 
points on the mainland, 

The purpose of strategic bombing is to 
destroy the enemy’s sources of supply and 
manufacturing plants and to shatter com- 
munications lines. Shuttle-bombing ap- 
pears to be an effective aid to that pur- 
pose. s here to stay. END 
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A FEW MEN GAVE 
UP THEIR PLACES .. 


TO HELP FILL 75,000 SEATS! 


75,000 flyers must be trained, if every plane 
produced in 1943 is to fly! To a relatively 
small handful of experienced pilots this has 
meant giving up commissions, promotion, glory and adventure to 
stay home and multiply their own skills by training others. 

We have a picked group of these civilian instructors at Ander- 
son Air Activities fields, cooperating under contract to the 
U. S. Army Air Corps, to help put the needed pilots into the 
new planes. Here, the staff has been selected for “know how” 
in teaching, as well as knowing “what” to teach ... so that 
they may take advantage of every minute that the student 
spends at an Anderson field. 

The quick, thorough, direct presentation of Army methods by 
Anderson's teaching staff is geared to keep up with the pace 


. 
of plane production. Our success is demonstrated by the fact tes 
that hundreds of our students already are more than meeting U lew 









Within the limitations set up by 
war, some instruction time is avail- 
able to qualified civilians — men 
or women — in advanced as well 
as elementary courses. 


the high standards of United Nations air supremacy on all fronts. 





ANDERSON, -<- 


Address Correspondence to ANDERSON AIR ACTIVITIES, Chester Field, 
McBride, Mo. Home Base: General Mitchel! Field—Cudahy, Wisc. 
Branches at Fond du Lac and Antigo, Wisc. 


CONTRACTORS TO THE U. S$. ARMY AIR FORCES 











FLYING 





Why Aircraft Manufacturers Face Bankruptcy 


(Continued from page 45) 





the volume. But it must be recognized 
that increased sales mean increased risks. 
The decline in the percentage of profits 
to sales has gone far beyond the point 
of real profitability. By now it is not 
nearly enough to offset the additional 
risks which have been incurred. Other 
industries have not fared so badly, as 
shown in Figure 2. 

In addition to high tax levies, aircraft 
companies are subject to renegotiation. A 
typical aircraft company is subject to 
levies as follows: Its profits, after taxes 
and before renegotiation in 1942, amounted 
to approximately four per cent of sales. 
(Later statements will show that four per 
cent is not too large.) Renegotiation, 
however, further reduced profits to 2.7 
per cent. 

Interpreting the figures prepared by 
Harvard, no one can prove that the air- 
craft industry has earned any profit. When 
the books are closed after the present 
risks have been cleared, the stockholders 
may find that these risks have wiped out 
not only the alleged profits but also their 
entire capital. From here on, therefore, 
when I refer to “profits” I mean those 
fictitious items in company statements 
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which the Price Adjustment Boards call 
profits. In every such case the word 
profit should have a question mark after 
it. 

Where, then, does the money go? The 
answer is simple. It goes into inventory 
and plant facilities. Comparing aircraft 
with general industry plainly shows the 
truth of this. 

I should like to emphasize just one rea- 
son why the so-called “profits” are not 
profits. It is because they have been re- 
invested in inventories—in metals, air- 
craft parts, partially and wholly com- 
pleted pieces—which, when put together, 
constitute our fighting planes. The ques- 
tion, therefore, is “What is going to hap- 
pen to these inventories when the war 
ends?” 

We are told that the Government will 
probably reacquire all the materials 
bought by us in furtherance of contracts 
placed with us by the Government. But 
what does this mean? No one in the in- 
dustry would have been able to carry on 
production if he had sat down with pencil 
and paper and calculated to the ounce 
what he would need to fill contracts al- 
ready placed. We have had to stockpile 
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all kinds of airplane parts and materials 
in anticipation of further Government 
orders. Otherwise, our total production 
would have been nowhere near its pres- 
ent level. The nation would have been 
short of planes and our Army and Navy 
deficient in means of defense and attack 
Because of this, we had no alternative to 
exercising our judgment—as aircraft 
builders—in deciding what quantities to 
purchase of all sorts of materials, even 
though definite orders covering such in- 
ventory accumulations had not been 
placed. That is going on today. It must 
go on unless we want the aircraft build- 
ers to bog down in their program. 

But what are we going to do with these 
inventories which are not covered by 
Government contracts? There is no as- 
surance that the Government will buy 
them back from us after the war when 
many sections of the public, quite right- 
ly, will be demanding microscopic scru- 
tiny of war contracts. Certainly there is 
no contractual obligation upon the Gov- 
ernment to do so. 

Then who will pay for them? To us they 
will be useless. They will not be adaptable 
to peacetime aviation. They have been 
produced, or are in process of production, 
to meet the needs of the military type of 
plane which is called upon to perform a 
very different function from that per- 
formed by the peacetime plane. We shall 
have no use for them and no place to sell 
them except in the scrap market. To us 
they will be merely that: plain scrap, a 
net loss. 

What, then, of our wartime profits? It 
is possible that because of the eventual 
shrinkage in the value of our inventories 
we shall come out of the war with a net 
loss. Our reward for performing our duty 
and helping to arm the nation may turn 
out to be bankruptcy. 

No other industry is faced with such 
a calamity—although no other industry 
has contributed as much to the war effort. 
Yet the Price Adjustment Boards have 
gone merrily along, extracting precious 
cash by the millions, which is bound to 
result in benkruptcy for the industry all 
because fic* ‘ious paper profits—through 
their glasses—look like real profits. 

An equally grave situation faces our 
working capital. I have pointed out how 
very dependent our working capital is 
upon the stability in value of our inven- 
tories. The fact is that if our inventories. 
amounting in value to $1,194,000,000 for 
the 11 companies of which I have been 
speaking, decline in value by 11.6 per cent 
our whole working capital is wiped out. 
This would mean that we could not con- 
tinue, by and large, to operate for even a 
day. America, after the war, would find 
itself with an aircraft industry of the 
finest equipment and the most highly 
skilled workmen and technicians in the 
world—but would be unable to produce 
a single plane because of the lack of funds 
to continue production, and all of the 
present 2,000,000 workers will be out of a 
job. 

In other words, the working capita! 
even now, when orders are assured and 
when the Government aids in the work 
of development of models, is enough to 
last only two weeks at the present rate 
(Continued on page 122) 
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The Northrop group is 


building Teoable foe he Chews 


\ THE FIERCE STRUGGLE of total war, the 
U.S. air industry well knows how hard 
vill be the road to final victory. And it has 
squared off for the most colossal production 
tasks yet attempted. 


lo the job of creating still greater air 

ht, America’s aircraft-industry brings 

iceless years of “know how”. . . a vast 
storehouse of experience in the designing 
ind building of planes. 

[he Northrop group is one example of 
this. Now all-out on war tasks, it is the same 
roup that pioneered many significant “firsts” 


iation history ... such as the first mul- 


ticellular monocoque wing structure, which did 
y with the exposed struts and wires. This 


ievelopment helped make possible the swift, 


clean-lined monoplanes of today. 

From the Northrop group also came the 
first U.S. all-metal monocoque fuselage, which 
lessened skin friction, made fuselages lighter, 
stronger, and more spacious inside. Wing 
fillets, which eliminated “interference drag”, 
were a Northrop development. And split flaps, 
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which help fast warplanes to land at safer, 
slower speeds. 

Today, and until total victory, all the “know 
how” of the Northrop group is concentrated on 
designing and building deadly and yet more 
deadly planes of war. Of this fact you may be 
certain: Other Northrop “‘firsts’’ are coming! 


NORTHROP Aircratt, Inc. 


NORTHROP FIELD, HAWTHORNE, CALIFORNIA, U.S.A. 
MEMBER AIRCRAFT WAR PRODUCTION COUNCIL, INC. 
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Where is Houdaille in this picture ? 


Where? Out of sight—as it should 
be. For Houdaille’s contribution to this 
newest Army dive-bomber-—the swift. 
deadly Curtiss Shrike—is the all-import- 
ant retractable landing gear and tail wheel. 

It takes engineering and manufacturing 


“know-how” of highest order to produce 
these rugged hydraulic mechanisms. Not 


only must they survive the strains of high- 
speed landings and take-offs but they must 
function infallibly when wheels are raised 


or lowered. 


Behind Houdaille products is more than 
a quarter century of experience which to- 
day is producing equipment in quantity 
for many types of war planes. 


THE HOUDAILLE-HERSHEY CORPORATION 
Detroit, Michigan 


BUFFALO ARMS CORPORATION 
Buffalo, N.Y. 


GENERAL SPRING BUMPER DIVISION 
Detroit, Mich., and Chicago, Ill. 
HOUDE ENGINEERING DIVISION 
Buffalo, N.Y. 


JACKSON BUMPER DIVISION 
Jackson, Mich. 


JACKSON CRANKSHAFT DIVISION 
OF MUSKEGON MOTOR SPECIALTIES CO. 
Jackson, Mich. 


MUSKEGON MOTOR SPECIALTIES CO. 
Muskegon, Mich. 
OAKES PRODUCTS DIVISION 
North Chicago, Ill., and Decatur, Ill. 


SKINNER COMPANY, Ltd. 
Oshawa, Ontario, Canada 
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Awarded to the 
Detroit and Muskegon Plants 
of Continental Motors 
Corporation 
for High Achievement 


Your Dollars Are Power, too 
«+ « Buy Wear Bonds 
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POWER TO WIN 


Here is a Continental Powered Industrial Truck, quickly loading a Continental Aircraft 
Engine into a huge transport. 


Continental activities are many and varied. You'll find Red Seal Engines powering 
planes, tanks, landing boats, amphibian command cars, picket boats, farm tractors, trucks, 
buses, concrete spreaders, snow plows, and more than 60 additional applications. 


Whatever their assignment, on land, sea or in the air, Continental Red Seal Engines 
of all types are building for themselves a tremendous heritage that will profoundly 
influence America’s Power to Win in the world's post-war markets, 


Continental Motors [orporation 
Aiccratt Fngine [Jivision 
MUSKEGON, MICHIGAN 
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(Continued from page 118) 
of production. No one can look to the 
future with equanimity when such a fact 
as that (Figure 3) stares him in the face. 

Of course, as long as the Government 
continues to buy all of our planes we can 
secure cash to meet our running expenses 
We can get by. But when the flow of war 
orders has ceased, we do not know where 
we shall turn to raise the money needed 
to carry on. We shall not even be able 
to pay wages. The amount needed is 
likely to prove large and may have to be 
raised in a hurry. Contracts may be can- 
celled on a moment's notice. None of us 
know how near “V” day may prove to be 
and no one wants it to come sooner than 
do the airplane builders. 

But cancellation of contracts is not, so 
far as we are concerned, tantamount to 
the cessation of our expenditures. We 
shall not be able to immediately cancel 
all the orders we ourselves have placed. 
Materials will continue to flow to us (and, 
incidentally, it is not at all sure that the 
Government will continue to accept re- 
sponsibility for those materials). Work- 
men must be provided for somehow. In 
fact, a very large proportion of our work- 
men must be induced, for a time, not to 
move away to other industries since we 
cannot tell whether or not the war will be 
really over at the time of cancellation of 
our contracts. We cannot tell whether 
or not we shall need these men again in 
a few weeks or a few months’ time. Their 
wages will have to be paid out of some- 
where—and that somewhere cannot be 
our pockets because we simply have not 
got the necessary cash. In addition, we 
need to keep our key personnel. They 
are the men who must build the plane 
of the future—and we do not have the 
money to pay their salaries beyond a 
very few weeks. Our overhead will con- 
tinue. We shall be renegotiated again 
upon our 1943 earnings. We shall owe for 
taxes. In short, when our contracts are 
cancelled we shall be so short of funds 
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that some of us may never reopen our 
factory doors again, unless present laws 
are changed. 

But that is not the whole of the story 
It costs millions of dollars to develop a 
new model plane capable of meeting all 
the requirements of civil aviation. The 
war has brought about so many changes 
that we shall have to develop entirely new 


TYPICAL AIRCRAFT COMPANY 


$24,752,000 HAS BEEN DRAINED OF 
SY WORKING CAPITAL 





WORKING CAPITAL 
WILL PAY WAGES, 
SALARIES, AND 
MATERIAL EXPENSES 


FOR ONLY 2 WEEKS 


$12,555,000 

















Figure 3 shows weakness of capital structure. 


planes. As an example, I estimate that 
a passenger transport of the immediate 
future of the size of the Lockheed Con- 
stellation may require an expenditure on 
the order of $15,000,000 before the first 
plane is delivered. As things stand now, 
we do not have that money. We cannot 
go ahead with the necessary development 
plans which would make America com- 
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“Hold your horses, fellas. 








— we 


I'll be through in a minute.” 
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merciaily supreme in aviation. Nor have 
we the resources to adapt our factories 
and our production lines to the needs of 
peacetime production. It costs money 
to revise production schedules and proc- 
esses from war to peace just as it does 
to change from peace to war. 

The cause of this critical financial con- 
dition of our industry is not hard to find. 
It is due to the combined effect of the 
present tax and renegotiation laws. 

In my opinion these brief recommenda- 
tions are the only solution to a situation 
dangerous not only to the airplane indus- 
try but to the nation as a whole: 

1. Repeal the recapture section of the 
renegotiation law and retain the provi- 
sions applicable to repricing articles not 
yet delivered. 

2. If this cannot be done, the following 
items are essential: 

(a) Avoid discriminatory retroactive 

treatment by exempting from re- 

negotiation all goods produced and 

accepted prior to April 28, 1943. 

Exempt from renegotiation all con- 

tractors who earned not more than 

three per cent on sales, after taxes. 

Let this three per cent be a floor 

below which the renegotiators may 

not go 

(c) Let taxation come first and renego- 
tiation second, 

(d) Remove present secrecy from re- 
negotiation so that management can 
know treatment given to competitors 
before signing up. 

(e) Authorize reserves from earnings 
equal to 15 per cent of total of nor- 
mal, surtax and excess profits tax 
that would be payable in event the 
reserve were not allowed. 

(f) Clarify the provision that all deduc- 
tions permitted by the Revenue Act 
must be allowed by the Price Ad- 
justment Board. 

(g) Provide that renegotiation payments 
will be returned to the extent neces- 
sary to amortize fully all facilities 
under certificates of necessity in 
event war ends before they are 
armortized at the 20 per cent rate. 

Is it likely that the aircraft industry 
can function after this war as a private 
industry or is it more likely that the 
stockholders will be wiped out? Unless 
the renegotiation law is changed and ade- 
quate post-war reserves are allowed, the 
present privately owned aircraft industry 
will be wiped out. 

We know that no one had planned to 
bankrupt private ownership of the air- 
craft industry in order that the Govern- 
ment can come in and take control, but if 
those who are advocating such control 
had sought a plan for that purpose they 
could not have found a better formula 
than: 

“Greatly expanded sales, plus large in- 
ventory risks plus renegotiation, plus 
present tax rates, minus adequate post- 
war reserves. 

Unless changes are made in the renego- 
tiation and tax laws we, in the aircraft 
industry, will be in the position of the 
gladiators who said, “We who are about 
to die salute you.” 

And with us dies mastery of the air 
because you are not going to master the 
air with a bankrupt industry. END 


(b) 
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Hatching a War-Bird 


HE majority of those who use and respect 
Kollsman aircraft instruments know them 
most intimately as sentinels on the airplane instru- 
ment panel, indispensable to the plane’s precise 


and dependable operation. 


But long before our war-birds ever get into service, 


many engineers certify their design and perform- 


KOLLSMAN 


ance with Kollsman instruments in wind tunnels, 


engine test cells and in test flights. 


Because of their accuracy, standard Kolisman in- 
struments are found in frequent use for many 
forms of aeronautical experiment and in production 
testing. In addition, many special Kollsman in- 


struments have been developed for these uses. 


AIRCRAFT INSTRUMENTS 


PRODUCT OF 


‘LJ|| Souare — company 





ELMHURST, NEW YORK 





GLENDALE, CALIFORNIA 
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BUY WAR BONDS 
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Bell Airacobra Assembly Line 


~and Snap-ons help 
keep ‘em flying! 
) 


ibe] “VE 
AIRACOBRA MAINTENANCE TOOL KIT 
The above maintenance kit, (together with a more exten- 
sive workshop kit), is distributed by Bell Aircraft Cor- 
poration to its depots throughout the world. Snap-on 
offers full cooperation to manufacturers in as- 
sembling complete sets for both production and 
servicing. Such kits are based on standard tool 
units, and completed with special tools de- 
Signed or adapted to fit specific applications. 


FLYING 


— S 


cme Snap-ons “ 
mee help build ‘em... 


% 


"Cannon on Wings’... Airacobras in Plight 


tg 


In every inch and every ounce, our sleek and deadly fighter planes 
were developed to outmatch the finest the enemy can offer ...in 
speed, battle-worthiness and devastating fire power! Then followed 
the miracles of production-in-volume...to the everlasting credit of 
America’s aviation industry! 


Snap-ons help build them! To speed countless operations on produc- 
tion and assembly lines, Snap-ons are standard tool equipment. In 
“tight” places and difficult applications, where working space is highly 
restricted, the superior flexibility, strength and powerful leverage of 
Snap-ons save priceless minutes, promote better workmanship. 


And Snap-ons help keep ’em flying! Efficient maintenance on far- 
flung battle fronts calls for extensive kits of tools identical with 
those used “on the line”. At depots, hangars and bases around the 
world, Snap-on tools are on the job! 
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Thunderhead! 


(Continued from page 57) 








long before he actually takes off. Then, 
knowing those two important items, it 
follows that he will learn the 
types. Here is an outline of what a pilot 
should know. 

(1) The weather conditions prior to 
take-off: Thunderheads, how they form 
and the three kinds of weather most con- 
ducive to their formation. 

(2) Visual appearance: What they look 
like on the map, from the ground, and in 
the air, especially the three kinds that 
form. 

(3) How thunderstorms act: What the 
conditions are around and within cumu- 
lo-nimbus. 

(4). What to do if it is imperative to 
get through: The technique and head- 
work to use: going around, going through, 
or setting down. 

Although there are three conditions 
under which a pilot should anticipate 
thunderstorms, one particular requisite 
must be recognized. That one factor is a 
strong vertical current of warm air. Re- 
member this, because it is very important 
in the discussion to follow. 

“Cumulo-nimbus” is a Latin term 
which Webster defines as a mountainous 
mass of condensed vapor. In reality this 
definition does not do justice to the huge, 
towering cloud that harbors such a fu- 
rious combination of updrafts and down- 
drafts, hail and turbulence. We are all 
familiar with the mid-afternoon storm 
that comes quickly, cools the area and 
disappears after nightfall. But we aren’t 
quite so familiar with the over-all picture 

First of all, the mid-afternoon storm 
is usually known as an air-mass thunder- 
storm. This storm arises from the fact 
that the sun heats an area, causing a 
strong updraft. This in turn gives rise 
to the thunderhead, or cumulo-nimbus. 

Second, there is the frontal thunder- 
storm (often called a line squall). This 
type occurs when a cold mass of air ex- 
ists, and a warm mass over-rides the cold; 
or, if the cold mass meets the warm and 
pushes it upwards, the result is the same: 
a rising current of air, becoming a thun- 
derhead. 

Third, there is the type around moun- 
tains, known as the orographic thunder- 
storm. The reasoning is exactly the same 
as before, only in this case the mass of 
air moves until it meets rising ground, 
whereupon the mass becomes a rising 
mass and once again a thunderstorm de- 
velops. 

Aviators who study either the actual 
weather conditions or a weather map can 
thus determine to a certain extent what 
they are likely to find in any area. Hot 
afternoons, cold fronts and warm slopes 
—any of those three conditions will cause 
strong ascending currents of air that are 
likely to become storms. 

Air is peculiar in that it insulates. A 
mass of air contains heat, and if it ex- 
pands it usually loses no heat, although 
the temperature drops. The fact that it 
doesn’t lose heat is called an adiabatic 
change, while the fact that the tempera- 
ture drop is called the lapse rate. Don’t 


various 





let those terms confuse you just because 
they are new. Adiabatic means “no heat 
loss” and lapse rate is the “temperature 
drop.” 

Furthermore, the amount of expansion 
of an air mass has been measured and is 
known. For example, if a given mass of 
dry air at sea level is taken upward 1,000 
feet, it will expand because the pressure 
at 1,000 feet is less than the pressure at 
sea level. It has also been determined 
that this mass of dry air will drop in 
temperature about 542°. However, here 
is an exception: if the air is saturated 
with visible moisture such as cloud, it 
won't drop as much as before—something 
like 3°. 

A final definition and we’re through: 
if an object is given a shove, but resists 
being moved, or if it tends to return to its 
original position again, it is obviously 
rather stable. On the other hand a slight 
jar might displace it, or it might simply 
keep on rolling indefinitely. In that case 
it would be unstable. So it is with air. 
A stable mass of air would tend to re- 
main at its original altitude, or would 
return to it; an unstable mass would 
tend to be easily moved and, once moved, 
would keep on going. And from that last 
point develop the dreaded thunderheads. 

Given a mass of air under the foregoing 
conditions in which a vertical motion of 
air is possible, and given also: (a) an un- 
stable lapse rate (drop in temperature, 
say between 5% and 3°); (b) adiabatic 
change (no heat loss); (c) unstable air 
masses, the result is a thunderstorm. 

Regardless of where he finds it (in air 
masses over heated plains, frontal types 
near cold fronts, or near mountains), a 
pilot can always recognize something 
about a thunderhead when he sees it. 

There are five points that will guide 
pilots and assist them in recognizing 
thunderstorms. In the first place, there 
are always cumulus clouds—large, fluffy 
masses of cloud that are formed by rising 
columns of air. As the air rises, it ex- 
pands, cools, and the moisture condenses. 
In other words, a cumulus cloud is the 
top of a column of rising, invisible air. 
If it goes high enough—and cools enough 
—it can become cumulo-nimbus. 

Second: A thunderstorm will usually 
flatten out on top because there simply 
isn’t any other place for the rising col- 
umn to go. Just as bubbles of oil from a 
submarine go up to the surface and then 
spread out because they are lighter than 
water but heavier than air—so it is with 
the rising column of air that forms the 
thunderhead. So a pilot should instantly 
recognize the flat top of a thunderstorm, 
often called the “anvil” top, leaning in the 
direction of the wind. 

Third: Because there are updrafts 
around the storm, and in front of it, and 
because there are downdrafts inside the 
storm which compensate for the updrafts, 
the air is extremely turbulent. It often 
causes a roll of clouds—clouds that are 
dark and dirty in appearance because of 
the high moisture content. They often 
appear to boil and indicate gusts. It 
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should be noted, however, that all thun- 
derstorms do not have roll clouds, as vio- 
lent drafts are required to produce them. 


Fourth: The dark area, often noted by 
observers, lies within the storm. In it is 
found heavy rainfall, sometimes so dense 
as to require additional power to maintain 
altitude. The actual weight of the water 
pouring on the wings may amount to tons, 
depending upon the rate of fall and the 
wing area. Moreover, it is extremely 
dark in this area. 

Fifth: An additional feature of the 
thunderstorm is the shelf effect of cumu- 
lus clouds that are less violent than the 
rest of the area. These shelves may ex- 
tend far in advance of the thunderstorm, 
and may deceive a pilot into thinking 
that the cumulus is harmless. The rea- 
son for this is the fact that the shelves 
of cumulus often obscure the real thing 
behind—to a pilot at 3,000 feet they might 
obscure the base, while to a pilot at 10,- 
000 feet they might obscure the anvil top. 
The altitudes of these storms may vary 
according to the time of year, location on 
the globe, and their own whims and 
whimsies. 

After a pilot has learned to recognize 
a thunderstorm, he must know what to 
expect when he actually gets into it. And 
he must know what to do if it is impos- 
sible to land, turn back, or go around 
the menace of Old Man Weather. 

As we have seen, when the air mass 
rises, it expands. When it expands, it be- 
comes cooler, and when the temperature 
drops, moisture condenses and becomes 
visible as cloud. 

As the cloud rises, due to one of the 
three forces mentioned earlier, ice par- 
ticles form. These particles become 
nuclei for raindrops, which eventually 
become large enough to fall faster than 
they are being lifted. Very often, how- 
ever, they are broken up, lifted once 
more, and go aloft to become either hail 
or larger raindrops. 

In this process raindrops produce 
static electricity. This charge of elec- 
tricity may become large enough to be 
heard in the radio, or to be discharged 
from cloud to cloud—or go to the ground. 
After the lightning leaps, it is heard in 
the form of thunder—and hence the term, 
thunderstorm. 

In more violent storms the lightning 
strikes downward to the earth. Thus one 
criterion of the violence of the storm is 
the lightning; horizontal lightning indi- 
cates less violence than vertical shafts. 

The upward moving column of air takes 
the rain to the colder portions of the 
cloud—but there is also a downward 
moving column, usually near the center 
or rear of the cloud. Any pilot flying into 
cumulo-nimbus should realize that it will 
be extremely difficult to maintain altitude 
for this additional reason. In fact, the 
draft in either direction can be great 
enough to defy the power of the plane to 
overcome it, and, while a strong plane 
can weather such forces given sufficient 
time in which to do it, a pilot who is fore- 
warned is forearmed. 

Updrafts can be so strong as to carry a 
falling body (such as that of a pilot who 
had bailed out) up to 30,000 or even 
35,000 feet! (Some aerographers have 

(Continued on page 132) 
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WIZARDRY IN HANDLING ALUMINUM ALLOY SHEETS 


--- Edo’s “Secret Weapon” 


in making Seaplane Floats that are fit for the fight 


\luminum alloy sheets are tem- 


* peramental. It takes expertness 





to handle them properly. Espe- 
cial skill is required when these sheets are used in 
fabricating water-tight float structures which must 
withstand the impact of tons. Edo research in methods 
of handling and shaping flat sheets has resulted in 
notable advances in this important branch of aero- 
nautical manufacture. Certain of these Edo tech- 
niques have been adopted as standard practice in the 
plants of leading U. S. aircraft manufacturers. 
Thus, in the processing of aluminum alloy materials, 
Edo methods originally developed to accelerate the 


production of seaplane float gear, now also contribute 


EDO AIRCRAFT CORPORATION 
414 SECOND STREET 
COLLEGE FPOINT, @. ft... Ne Fe 


to the speedy output of military aircraft throughout 
the arsenal of democracy. 

Below is shown a metal stretching press for shaping 
aluminvm alloy sheets. This powerful and versatile 
machine, designed to Edo specifications. is now in 
quite general use by aircraft manufacturers. At the 
right is shown an 
Edo refrigerator 
where heat-treated 
materials are stored 
at a temperature of 
5° below zero to pre- 


vent hardening prior 





to processing. 





. EDO FLOAT GEAR * 


SERVES THE UNITED NATIONS 
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With the latter citation, this pilot re- 
ceived one of the most unusual doubles 
of the war...his second Distinguished 
Flying Cross in one day. 


What I want to tell you is that he 
is a graduate of THUNDERBIRD FIELD 
here in Arizona. We’ve been turning 
out boys like him since Jong before 
Pearl Harbor. 


We have an Army Air Forces-Civilian 
team that’s hard to beat. 


THUNDERBIRD FIELD-FALCON FIELD-SKY HARBOR-THUNDERBIRD 11 


TRAINING THE FINEST FIGHTERS TODAY, THE FINEST FLYERS TOMORROW 


COMTRACTORS TO THE MITER STATES GOVERNMENT ~ OMITED STATES ARMY ~ URITED KINGDOM GOVERNMENT ~ AIR TRANSPORT COMMAND 
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For example, here’s our Overhaul 
Depot. I wish you could see inside. 
There are hundreds of patriotic men 
and women ... civilians .. . working 
in there unseen, unmedaled. Yet day 
after day, year in... year out, they 
have been delivering safe equipment 
to our flight line. 


Without interruption they are keep- 
ing us PT-17 Trainers in perfect or- 
der so that more and more cadets 

















SHOULDN’T A MEDAL BE PINNED ON ME? 


can safely train in us, then go on to 
extraordinary achievement. 


As I stand here...stripped and wait- 
ing for my turn in “overhaul,” I seem 
to be syMBOLIC of their successful ef- 
fort. Therefore, SHOULDN'T A MEDAL 
BE PINNED ON ME? 





SOUTHWEST 
AIRWAYS 


Phoenix, Arizona 
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WO years ago, on the day after 


Pearl Harbor, a group of Army 
B-26’s headed west . .. their 
destination, Australia. When the 
Jap offensive reached New 
Guinea, these B-26’s went into action. In 
two months they wrought terrible havoc 
to Jap ships, bases and installations, with 
an extra dividend of 97 Zeros downed 
at a cost of 6 Marauders. Result —the 
Jap juggernaut shuddered to a stop. 
The secret of the Marauders’ success? 
Look at one and you'll see a plane born to 
hght, It’s a plane with a chip on its wing! 
15 Tons of Flying Fury 
That, Martin men say, was the Marauder’s 
one fault. It looked too good to be true. At 
its gt: Hg in 1940 skeptics shook omi- 
nous heads. Too fast, they said, too “hot,” 
too vadieal In those ‘days Germany’ s slow, 
ungainly Junkers epitomized “bomber.” 
Martin officials, however, had faith in 
their new bomber. On their own initiative 
they tooled up for big production. Indeed, 
the first Marauder off the line was no pro- 
totype, but a regular production model. 
And she did things no other bomber could 
do, Her speed equalled that of fighters . 
her bomb load exceeded that of some heavy 
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bombers . . . and she bore such Martin 
“firsts” as the all-plastic nose, power gun 
turrets, self-sealing fuel tanks, heavy 
armor. True, she was no ship for old ladies 
to handle... but in the hands of the Army 
Air Force she was 15 tons of flying fury. 
From Midway fo the Mediterranean 

Okay, said critics, but what will she do in 
actual combat? They found out when the 
reports from Australia started coming in. 

Meanwhile, farther north, the Japs 
struck at Midway and the Aleutians. 
Among other unpleasant items, they met 
Marauders carrying torpedoes . . . the 
Army’s first torpedo bombers. At Midway 
hits were scored on Jap carriers and cruis- 
ers; in the Aleutians, one cruiser was sunk, 
a carrier damaged. Later, when the steady 
hammering of Kiska began, two Jap de- 
stroyers and numerous supply ships were 
sunk. The Marauders were hitting their 
stride... and their targets. 


That summer General “Jimmy” Doo- 


— A MAN MADE TORNADO! 


The great B-26 fighting bomber built by the Glenn L. Martin Company 
for the U. S. Army Air Force and The British Air Forces. 


little, fresh from Tokyo, dropped in at the 
Martin plant. A new mission was brewing. 
he confided, and this time the outfit which 
bombed Tokyo was going to fly Marauders. 
Modifications had to be made to suit the 
climate . . . North Africa, as it turned out 
later. What Doolittle’s air force did in Tu- 
nisia, and Sicily, is history. At this writing 
Marauders are applying the hot foot to 
the big Italian boot. 
“No plane like the B-26" 

From cloud tops to treetops... as medium 
bombers, torpedo bombers, or long-range 
fighters ... from Alaska to New Guinea to 
the Mediterranean ... Marauders are tak- 
ing on all comers. General Arnold, chief of 
the Army Air Force, has called them “great 
bombers” . . . OWI dubs them “the most 
efficient planes in the world in their class” 

. but perhaps the most significant tribute 
comes from the Air Force men who fly 
them. As one Marauder ace, veteran of the 
Southwest Pacific, said quite simply :* ‘There 
is no plane like the B-26. It can’t be beaten 
in design, sensitivity and control.” 

Considering the source, no higher praise 
could be given the Martin Marauder. 
The Glenn L. Martin Co., Baltimore, Md., U.S. A. 

The Glenn L. Martin-Nebraska Company—Omaha 
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ROMEC PUMP CO.- 





The man who has given part of his own body 
to his country, returns. Returns not to relax 
in glory and pension, but to do a job on the 
production front that may spare the life of his 
buddy still overseas. 

He may have earned his first Distinguished 
Service Medal by routing a band of Japs at 
Gaudalcanal, wiping out a machine gun nest in 
North Africa or winning a dog fight with three 
or four Messerschmitts lone handed. 

Today he is back with one arm and a body 


Winning his second 
DISTINGUISHED 
SERVICE MEDAL 





wound that can never be erased. Look at him 
now, quietly doing his war production job with 
diligence and without fanfare. 

There are thousands of young men like this 
who deserve special recognition for they are 
earning a SECOND Distinguished Service 
Medal. We are proud of them. 

Romec joins with other producers of fighting 
equipment in a special salute to these men who 
fight equally hard on the production front to 
help shorten the war. 


* Buy More War Bonds * 





Manufacturers of Aircraft 


Pumps and Accessories ®@ ELYRIA, OHIO, U.S.A. 
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(Continued from page 126) 
mentioned 60,000 feet as an upper limit.) 

Naturally, anyone who bailed out in 
such conditions would perish from lack of 
oxygen. While the height of the anvil 
top varies according to the season and 
the latitude, in general it extends to 
18,000 feet in winter and to as high as 
35,000 feet in summer. 

The raindrops that are carried to freez- 
ing levels will be frozen solid and, should 
they repeat the process many times, will 
grow as large as pellets, or even as large 
as baseballs. Actual photographs have 
been taken of such hailstones, and it is 
unnecessary to point out that the damage 
to a plane from such objects can be con- 
siderable. 

From the foregoing it is obvious that 
the better part of valor is to land, go back, 
or go around such a weather factory as a 
cumulo-nimbus thunderhead. But—sup- 
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posing you have to go through, for mili- 
tary reasons or other necessities. What 
should you do then? 

You should know: (a) that instrument 
conditions will be encountered; (b) that 
the most turbulent area will be found in 
the lower two-thirds of the storm, es- 
pecially in the roll clouds; (c) updrafts 
will be in the roll cloud area, while 
downdrafts will be in the center and rear; 
(d) hail and lightning will be found in 
the center chimney area, and even in the 
outer portions. The ice level is closest to 
the earth in the winter, which will lower 
the altitude at which hail may be en- 
countered; (e) the intensity of the storm 
depends upon the distance from the base 
of the cloud to the ice level. Thus if the 
worst area is in the lowest two-thirds, a 
cloud 27,000 feet high will be most violent 
at 18,000 feet. (f) Thunderstorms in the 
northern hemisphere rotate counter- 
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clockwise. 

Here is what a pilot should do, know- 
ing the facts thus far: (1.) Analyze the 
storm, and determine which type it is, 
Try to fly around it if possible, but if it 
is a frontal type, fly between the series 
of storms encountered. (2.) Determine 
the direction of the storm and head in at 
a right angle. Hold this course above 
all else. (3.) If you are ahead of the 
storm, go in low because of the updrafts 
in the roll area. If you are behind the 
storm, go in high because of the down- 
drafts. 

If you are competent to fly on instru- 
ments, if your plane is strong enough, 
and if you obey the hints given here, 
you'll survive. Naturally, no one should 
be so foolhardy as to attempt this trick 
for the fun of the thing. But if a mis- 
chance or necessity should force you into 
one, you can get through! END 
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ficient wings and control surfaces which 
performed well up to 400 m.p.h., but de- 
veloped strange quirks under the influ- 
ence of “shock waves’—those little 
known phenomena of aerodynamics 
which have caused pilots to plummet to 
earth tugging vainly at controls which 
would not respond after a power dive. 
They decided to whip the problems, de- 
spite a production deadline of less than 
four months. 

One decision was to try out the lami- 
nar flow wing, laminar flow being the 
parallel or undisturbed flow of layers of 
air over a surface. This type of air foil 
had never been used before, but ex- 
tensive experiments had been made by 
the National Advisory Committee for 
Aeronautics. The NACA engineers had 
concluded that it was possible to design 
a wing which would reduce drag as 
much as 50 per cent below the drag of 
the normal, conventional wing. Edgar 
Schmued, chief design engineer, and Ed- 
ward Horkey, in charge of the company’s 
aerodynamics section, believed in the 
theory so thoroughly that they staked 
everything on the company’s ability to 
produce a laminar flow wing for the 
Mustang. 

The men got permission from Kindel- 
berger and Raymond H. Rice, chief engi- 
neer, to try the theory, Schmued prom- 
ising that in case of failure they could 
design and build a conventional wing 
within 30 days. The wing’s contours and 
thicknesses had to be figured down to the 
smallest fraction of an inch—the mighty 
midget has tolerances as fine as .001 of 
an inch for wind tunnel tests—and draw- 
ings and blueprints had to be made. The 
actual wing of the wind tunnel model 
was hewn from wood and sanded, pol- 
ished and varnished. 

Because the Mustang was being de- 
signed for diving velocities approaching 
the speed of sound, it was imperative that 
it should have high lift and low drag. 
Engineers knew that the shock waves, 
greater than any hitherto encountered, 
would have destructive results at ex- 
treme speeds if the wing were imperfect. 





Unfortunately, aerodynamic research had 
not yet yielded full information on this 
“compressibility factor” which disrupts 
normal airflow over and under airfoils at 
high speeds. 

On the most efficient wing then in use, 
laminar flow was maintained for only 
short distances before the air particles 
next to the surfaces were slowed down 
by friction, producing turbulence. The 
idea was to get as much laminar flow as 
possible over the greatest distance of the 
chord. 

The wing section finally perfected for 
the Mustang represented a considerable 
change from the wind tunnel section de- 
veloped by the NACA, although com- 
pany engineers give full credit to the 
NACA for its original research from 
which the practical application of the 
theory made possible the Mustang wing. 

The new airfoil, perfected by the 
midget, had several distinctive features. 
The greatest thickness, in cross-section of 
the wing, was moved well back and fol- 
lowed by a tear-drop H shaped trailing 
edge. The air flowed smoothly up the 
longer incline to the point of greatest 
thickness before breaking down into the 
high drag turbulent area. 

The midget had some dramatic mo- 
ments while engineers ran test after test. 
At first, the whole project looked like a 
failure. The wind tunnel at the Cali- 
fornia Institute of Technology was first 
used and North American engineers had 
many heartbreaking hours. First tests of 
the midget showed that, although the 
drag was the lowest on record, there was 
serious wing-tip stall apparent at com- 
paratively high speeds. Silk tufts glued 
to the wing surfaces and fast calculations 
on the part of the engineers, working al- 
most breathlessly against time, revealed 
the cause. 

The airfoil was revised so that the stall 
occurred about 60 per cent out from the 
wing root. This was to avoid blanking 
out the tail surfaces, otherwise affected 
by a root stall, and at the same time to 
move the stall away from the tip, so that 
ailerons would not stall so quickly. 





Again, faced with failure, one engineer 
suggested: 

“Let’s try a larger wind tunnel. I think 
the walls here are affecting the air flow 
at the wing tip.” 

Action was fast. Horkey loaded the 
midget onto an airliner, flew it up to 
Seattle for tests in the larger wind tun. 
nel at the University of Washington 
There it passed tests in short order. And 
that’s how the Mustang got its famous 
wings. 

But that’s not the whole story of the 
midget. Happy that the new contours 
gave an effective distribution of air over 
40 per cent of the chord as against 4 
per cent in older designs, permitting the 
air to build up desired pressures over 
double the usual area, the wind tunnel 
work had really just begun. 

Larry L. Waite, chief of the technical 
section at North American, explains that 
while the wing and the flow of air over 
it are major design considerations, the 
use of such models as the midget are “to 
measure the forces and moments acting 
on the model about the three orthogonal 
axes.” In other words, lift, drag and side 
force are determined through tendencies 
of the model to yaw, pitch and roll 
These are the fundamentals. Every- 
thing on the wood wind tunnel model is 
studied with the idea of reducing drag. 
For instance, if you have a wind tunnd 
capable of a maximum speed of about 
350 m.p.h., why have a propeller driven 
by a 35 h.p. motor in the nose of the 
midget? The answer is that the pro 
peller is used up to wind speeds of about 
150 m.p.h. to discover any adverse effect 
of it at low speeds. For instance, yotl 
can make a study of power on stability, 
When you start speeding up the draft if 
the wind tunnel, you remove the prow 
peller, install a streamlined nose section) 
and then see what happens to the rest af 
the airplane. 4 

There was the matter of the engingy 
An Allison was chosen for the earlié 
models because it lent itself to clos® 
streamlining, promoted high speeds an@ 

(Continued on page 136) 


























engineer 


. I think 





January, 1944 


- 


rN America enters the third year of 


this war for freedom, her people 
are resolved to hasten the hour of 
ultimate Victory by doing all in their 
power to give our fighting men the 
tools they need to win. Here at Breeze 
that resolution is reflected in the ever- 
increasing quantities of vitally impor- 
tant equipment flowing from the 
plants to the battle’ fronts. Breeze 
Radio Ignition Shielding, Flexible 


cas 


pf 
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Conduit and Fittings, Multiple Elec- 
trical Connectors, and Cartridge-Type 
Engine Starters are among the many 
products engineered and developed 
by Breeze research that are now in 
service with the forces of the United 
Nations, on land, on the sea, and in 
the air. The dependable performance 
of this vital equipment is helping day 
by day to bring Victory closer to 
America and her Allies. 


BREEZE CORPORATIONS, INC., NEWARK, NEW JERSEY 
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TOUCH OF TOMORROW 
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it All Adds Up To Subtracting Zeros 


Today's apprentice gunner enters a dead- 


\ ae 


against attacks of Jap Zeros and other enemy fighters. 


ly trade—defending American bombers 


To follow his trade and survive, the gunner first 
has to learn how to“‘polish ‘em off around the clock.” 
His training must be thorough and painstaking, and 
it must come within a hair’s breadth of being the real 
thing. That’s why Fairchild developed the GUNNER. 

This advanced trainer has the essential character- 
istics of the bombers from which our student marks- 
men will soon shoot it out with Axis pursuits. From 
a power turret, similar to one on a Flying Fortress, 
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OS Fairchild Aircralt 
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Final Proof, 11-5-43 


each fledgling is taught to pick off tiny targets while 
moving at better than 200 miles per hour. It’s fast, 
tricky work and it takes a keen eye, steady nerves, 
precision equipment. It’s the kind of training that 


pays off when the chips are down. 


Fairchild’s GUNNER, from which apprentice marks- 
men will step into bombers and thence into action, is 
one of the largest, speediest training planes ordered 
by the Army Air Forces. Powered by two 12-cylinder, 
inverted, in-line, air-cooled Ranger engines, the 
GUNNER is a typical example of Fairchild’s “touch 
of tomorrow in the planes of today.” 
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H OSE CLAMPS leading military aircraft and engine builders. Wittek 
















On the offensive—with new weapons for allied vic- 
tory—P-47 Thunderbolts! These fast firing heavily 
armored high altitude fighters are equipped with 


eee Sere? with Wittek Aviation Hose Clamps. Today, as in the past, 


ibaa t ae AAP Wale), ae Wittek Aviation Hose Clamps, known as the stand- 


ard of the industry, are being used by the nation’s 


Manufacturing Co., 4305-15 West 24th Place, Chi- 
cago 23, Illinois. 
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(Continued from page 132) 
gave the pilot maximum vision ahead. 
But how would it work out aerodynam- 
ically? 

Use of a liquid-cooled engine presented 
the problem of a large, drag-producing 
radiator scoop, conveniently placed at the 
nose of the plane. Efforts to relocate it 
had failed. Merle Beaupré and his fuse- 
lage group aided the power plant group 
in placing the radiator just aft of the pi- 
lot, where its resistance to the airstream 
would be less, 

Then came more trouble. First flight 
tests showed that the cooling on the pro- 
totype was inefficient. Back everybody 
went to the midget. It was soon found 
that the disturbed boundary layers of 
air underneath the fuselage were pre- 


venting a “clean” flow through the ra- ing difficult. A regular windshield was 
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diator. By lowering the entrance lip of 
the scoop about one inch away from the 
bottom of the fuselage, the turbulent air 
was by-passed. Perfect air circulation 
was obtained, and the midget had scored 
again. 

The midget, from the time it was con- 
structed (which was about the same 
time the mock-up was built) until the 
present, has given the engineering de- 
partment only one bad steer. And it 
really wasn’t the midget’s fault. Wind 
tunnel tests of the model showed that a 
curved molded plastic windshield ap- 
proached aerodynamic perfection. It 
was installed. Pilots complained that 
they got confused by the curved trans- 
parent material, which distorted the ap- 
pearance of the ground and made land- 
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installed at a 40° angle to the line of 
flight and proved a solution to the diff- 
culty. 

The landing gear group spent plenty of 
time with the midget. An aerodynamical- 
ly efficient tail wheel, of retractable type, 
also was developed. 

The Mustang at first had .30-caliber 
machine guns. Then it went to .50-cali- 
ber. Then it went to 20-mm. cannon. 
Then it went to a combination of cannon 
and machine guns, depending on the type 
of operation for which it was to be used. 
The midget figured in all these tests, for 
even the installation of one gun has a 
definite effect on performance. 

After many Mustangs had been built, 
it was decided to switch to the new 
Packard-built Rolls Royce Merlin en. 
gine, equipped with a two-stage super. 
charger which would permit it to go high 
enough to escort the highest-fiving 
bombers. This meant that it was neces. 
sary to increase the size of the radiator 
and radiator air scoop, as well as swing 
the air intake scoop to the bottom of the 
engine. All tests on these changes were 
run in wind tunnels. For small tests, in- 
volving only the fuselage, it was possible 
to use a make-shift wind tunnel at North 
American. Now that the huge, new tun- 
nel, with a throat 11 feet wide and 7 ft.9 
in. high, has been completed, the midget 
has moved into a bigger, more satisfactory 
field. Anchored to supports connecting it 
with the heavy base, or “balance” 
from which readings can be taken to de- 
termine the performance of its various 
components, it will take everything the 
huge, 3,000 h.p. electric motor, with its 
seven-bladed, 19-foot propeller can give 

While what the midget does is im 
portant, the “heart” of the wind tunne 
is the balance, as the accuracy of read 
ings—it is possible to come regular 
within five per cent of the prototype t 
be built—is largely dependent on it. The 
balance must be strong enough to hold 
the model stationary at high speeds and 
to be free from vibration, yet it must bk 
delicate enough to record the slightest 
forces acting on the model to be tested 
North American’s balance is of the elec- 
tro-magnetic type. 

Bob Davie, who designed the midget 
showed the author the “morgue” in the 
wind tunnel building. It contains mor 











than 50 varying parts of the midget, use 
from time to time in determining whi 
changes must be made on the prototyp 
and models in production. One was: 
cockpit enclosure with strain gauges i 
stalled to measure boih vertical an 
longitudinal forces. He declined t 
compute how many man-hours of time 
ranging from design engineers to test pi 
lots and mechanics, had been saved }) 
this one item alone. 

Today, the midget is kept busy on! 
couple of worthy jobs. It is undergoin 
comparison tests with another midg¢ 
which will guide engineers in the cor 
struction of a new model. It is also be 
ing used to test fuel tank and bomb rat 
installations. Fitted with miniatur 
bombs and fuel tanks, it “flies” in t& 
wind tunnel hour after hour, giving t& 
engineers invaluable data. EN 
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HE production of alloy steels is 
essentially a matter of technique. 
Many of them are complex, metal- 
lurgically; and all of them are com- 
pounded to a nicety and processed 
to specific requirements of surface 
finish and physical properties. 
More often than not, the ability to 
produce these alloy steels success- 
fully to such close limits, and the 
added ability to multiply the ton- 
nage many times under the necessi- 
ties of war, come as a result of 
having developed the original tech- 
nique. The accumulated knowledge 
and experience of the mill techni- 
ciansand men whodevelopedanidea 


Branch Offices in Principal Cities .......... Allegheny Metal 
also handled by all Joseph T. Ryerson & Sons, Inc. Warehouses 
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O.W 1. by Palmer, in an Allegheny Ludlum Plant 
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IN THE SERVICE OF STAINLESS STEEL 


into a special steel, and shouldered 
the trials of pioneering it commer- 
cially, make all the difference. 

For Allegheny Ludlum, that is 
true in the cases of stainless steel, 
gasoline engine valve steel, and 
many alloys for electrical purposes. 
It is true also of certain tool and die 
steels, notably the DBL High Speed 
Steel analysis, which has replaced 
“18-4-1” on the majority of the 
nation’s production jobs. 

These steels of our development 
are among the most vital of the war. 
We want to place our “know-how” 
completely at your disposal, to help 
you select them wisely and use them 


well, without waste. @ Call on us for 
technical and fabricating data, or 


for the help of our Technical Staff. 
ADDRESS DEPT. F-5 


MMegheny Ludlure 


STEEL CORPORATION 


BRACKENRIDGE, PENNSYLVANIA 


A-8825...W&D 
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Russian Air Bases? 
(Continued from page 49) 








vital objectives in the Ruhr and Hamburg 
only give us open sea in the Far East. A 
Berlin range only brings us to secondary 
targets along the Japanese west coast. Un- 
til we demonstrate the ability to “Ham- 
burg” Danzig or its equivalent from Brit- 
ain we cannot say that we can subject 
central Japan to such poundings. The 
alternative would be to send reduced 
bombloads and this would probably mean 
using double the number of planes em- 
ployed in the attacks upon western Ger- 
many unless, of course, the new B-29 
makes such a practice unnecessary. 

The distance factor eliminates fighter 
escort except for a short while after the 
take-off and before the return. As the 
Zeros are being armored, our heavy bomb- 
ers may have to be furnished with addi- 
tional protective armaments and some of 
them might have to be converted into 
escort craft—unless this purpose can be 
served by our new “all-purpose” medium 
bombers. Because the Japanese target is 
disposed in length the enemy would be 
better able than the Germans to deter- 
mine where we intended to strike and 
thus concentrate against us. This would 
be offset by the fact that the Japanese 
fighting plane organization could not be 
arranged in depth. While Japanese air- 
men have not hesitated to avoid or break 
off action on other fronts when the going 
was against them, this could not be ex- 
pected over their homeland. Nonetheless, 
our unescorted raids upon Germany and 
the ascendancy our airmen have secured 
over those of Japan suggest that we can 


overcome the lack of fighting plane es- 
corts 

The Japanese target area mentioned 
above is much more restricted than that 


in Europe, with obvious advantages to an 
attacker. It is but one-quarter the area 
of the German “heartland” or one-half 
that of the most bombed portion of that 
heartland, namely the territory between 
the Lowlands and Berlin, and from Kiel 
to Munich. In theory Japan is thus twice 
or four times as vulnerable, but this vul- 
nerability is increased due to the fact that 
the most important Japanese industrial 
centers are concentrated along the east 
coast of Honshu. 

If, because of the mountainous interior, 
we assume an average target-width of 25 
miles, this would give us an area but 1/16 
that of the Nazi heartland, or one-eighth 
that of western and central Germany. The 
individual objectives within this bomber’s 
belt are extremely congested. The Osaka- 
Kobe district, Japan’s Ruhr from an in- 
dustrial standpoint, is more heavily pop- 
ulated than its German counterpart 
though it occupies but half the space. The 
Tokyo-Yokahama section has as many 
people as two Berlins. While it does not 
follow that each bomb we drop on Japan 
would do the work of two loosened over 
Germany, it would be more effective in 
that any disruption of normal routine 


would affect a greater number of people. 

However inflammable Japanese houses 
may be, 
factories. 


that is not the case with their 
These are mostly of modern, 
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fireproof construction, built with an eye to 
earthquake shock and, if recent plants 
have been constructed along the military 
lines adopted for public edifices, with 
some regard to air attack as well. But 
especially in the larger factories the 
Japanese have carried “efficiency” to an 
extreme degree. Workers for many years 
have been regimented and in many cases 
live in barracks close to or actually with- 
in the iron-fenced industrial structures. 
To obtain maximum output, two-story 
wooden barracks have been constructed 
within factory courtyards so that the same 
living quarters serve all shifts. As the 
Japanese long relied upon the efficacy of 
their air defenses, this condition may be 
more general now than it was in the 
past. 

Whether recent evacuation orders af 
fected this set-up cannot be known, espe- 


cially as the Japanese hold lives very 
cheaply. The result would be that in the 
event of raids the Japanese would have 


to abandon their plants or run the risk 
of losing workers as well as factories, and 
the gutting of industrial centers would 
automatically leave many workers with- 
out a roof. Where the tinder-like resi- 
dential sections are hit severe conflagra- 
tions might result. Except at Tokyo, 
where a 220-yard-wide river bisects the 
town, the cities are lacking in fire-breaks, 
although the Japanese have announced 
that they are clearing wide paths through 
their cities for that purpose. 

Our principal targets would be the 
highly industrialized cities of Tokyo, Na- 
goya, Osaka, Kobe and Kyoto. They are 
clearly recognizable from the air since 
they are to be found at the heads of bays 
or, in the case of Kyoto, at the extremity 
of a large lake. Their little streams and 
traffic-clogged canals may not be satisfac- 
tory fire-breaks but they good tar- 
gets for light bomb loads inasmuch as 
they constitute an essential means of com- 
munication within the cities and between 
warehouses and docks. In this respect 
Osaka almost out-Venices the Italian city, 
Yokahama is a Gothenburg of the east, 
and Nagoya an impostant beit-line 
canal. 

The coastal cities do not have extensive 
docking facilities, ships generally lying 
alongside quays or awaiting their turn to 
load or unload at offshore anchorages. It 
is doubtful whether the combined docking 
facilities at the five leading Japanese ports 
surpass those of Hamburg alone. 

The tonnage of bombs required to 
knock out the German port might, there- 
fore, cripple Japan’s major installations. 
The Japanese, however, have been adding 
to their facilities to an unknown extent 
and building alternative docking areas, 
such as the giant wharf at Nagoya and 
they have shown skill in makeshifts. 
Major bombings would therefore have to 
be supplemented by routine visits to eli- 
minate these makeshifts. As “blockbuster” 
tactics would hardly be necessary for 
such targets, Japan’s seaports, her inland 
sea and her coastwise trade are vulner- 
able to attack from Vladivostok and the 
continued severance of her communica- 
tions with the expanded empire cannot 
but have disastrous results in the home- 


land. 


are 


has 


(Continued on page 144) 
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These words will not always be as empty as they may sound 
this Christmas! One day they will again assume their full 
significance. And with that day will come all those fruits of 
peace for which the world now yearns. And just as the 4-plant 
facilities of The Weatherhead: Company helped American 
industry build products like the car, the airplane and the 


refrigerator in the past, in tomorrow's world we will be 


fully »prepared to help you build your post-war products. 


Look Ahead with 


Weatherhead 


THE WEATHERHEAD COMPANY, CLEVELAND, OHIO 


Manufacturers of vital parts for the automotive, aviation, 


refrigeration and other key industries. 


Plants: Cleveland, Columbia City, Ind., Los Angeles 
Canada—St. Thomas, Ontario 
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The world’s finest piston rings for these world-famous aircraft engines— 
Allison * Wright * Buick-built Pratt & Whitney 
Packard-built Rolls-Royce * Franklin * Warner 


Khe BPrrfeel COrrcle Companies 


Hagerstown, Indiana « Richmond, Indiana « Newcastle, Indiana e Tipton, Indiana e¢ Toronto, Ontario, Canada 
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Perfect Circle has once again written 
a new page in piston ring history. 
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> MICHIGAN sa 


“Every 

private pilot 
owes it to 
himself and his 
fellow pilots 
to join the 


AOPA...” 


“1 am indeed grateful,” 


declares AOPA pilot 


Alfred K. Brix, “that we have such an organization to help us with our troubles. 


| am mighty proud to be a member.” This unsolicited acclamation is typical 


of the many voluntary commendations saluting AOPA for its: (1) Dauntless 


pre-war leadership in ‘making non-scheduled flying more useful, less expen- 


sive, safer and more fun.” (2) Vital work since Pearl Harbor in coordinating 


civilian aviation with the war effort. (3) Assistance to individual member- pilots 


with perplexing wartime flying problems. (4) Aggressive action against un- 


necessary “legalistic” pilot regulations. (5) Powerful post-war planning for 


nation wide pilot service. If you have soloed, you too are eligible to wear the 


distinctive wings of AOPA. Send for free descriptive bulletin today. Write or 


use the convenient coupon 


AIRCRAFT 


. OWNERS AND PILOTS 


PN} lola Wile), | 


REGISTRAR’S OFFICE: 








* 


UARE BUILDING CHICAGO II, ILLINOIS 


January, 1944: 





ALFRED K. BRIX 
AOPA Pilot No. 8767 











AIRCRAFT OWNERS AND PILOTS ASSOCIATION 
Washington Service Office, Dept. 144 

1003 K Street, NW 

Washington, 1, D.C. 

Piease send me full particulars on how | can participate 
in AOPA's important wartime activities and help build a 
sound foundation for private flying’s glorious future. 


NAME. ccccccscccecccccscccccee ° erecsees eeeee 
Please t'vint) 

ADDRESS... 2 escccccccces cccceccces eeeeee eeeeecece 

CITY & STATE... .ccccccccccccccesccccccosce eeececes 

PILOT LICENSE NUMBER... .ccccccccccccccccceces erese 


Sent only to aircraft owners or nen-secheduled pilots whe have soloed.) 





WASHINGTON SERVICE OFFICE: 
1003 K STREET, NW WASHINGTON I, D.C: - 
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+ SPEED 


* 
. 





For forty years, designers of 
military aircraft have sought 
to endow our fighting airmen 
with higher and higher speeds. 


cipate 


Today the Corsair pilot, with his 
2,000 horsepower, commands 
a blazing speed unmatched 
in naval fighting aircraft 


STRATFORD, CONNECTICUT — » Be. 
ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPO ’ 








A CORRAL FOR 
1730 HORSES! 


“Give me enough horsepower, and I'll fly a barn 
door,”...so said a great American flyer many years ago. 


Today, the horsepower is here. Great, surging, 
fantastically powerful engines that pull tons of weight 
through the air at incredible speeds. 


Skylark corrals this engine horsepower, locks it in 
a web-like, welded steel tube structure. Tortuous pull- 
outs from a dive-run... twists and rolls can’t rip loose 
roaring motors from this steel cradle. 


From the raw tubing, to the finished mount, no 
precaution is too tedious, no method of checking incon- 
sequential. Skylark craftsmen know the vital need of 
speed, yet dependability is the byword. 


That s why many of America’s greatest, most deadly 
planes are engine-mounted by Skylark. 


As with motor-mounts, Skylark’s craftsmanship on 
bomb racks, control systems, and other vital airplane 
parts is helping American Air-Borne Craft to Victory 
today... tomorrow. You are cordially invited to consult 
Skylark on problems of tooling, fabrication, assembly, 
processing and design. 
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(Continued from page 138) 

Japan is also vulnerable in her railroads, which have not 
been superseded to any extent by motorization and therefore 
constitute the backbone of her transport system. They are 
the natural objectives of medium bombs. Besides crossing 
the country at a few points they hug most of the coasts of 
Honshu and are therefore easy to detect from the air, though 
they would have to be attacked by bombers instead of the 
nimble Mustang. All large industrial cities are also railroad 
junctures, notably Tokyo, Nagoya, Osaka, and the naval base 
of Maizuru stands on the west coast route. 

The destruction of the Japanese hydroelectric system would 
automatically stop such lines as have been electrified besides 
seriously harming industry in general, for Japan has been 
making great strides in this direction. In 1936 Japan’s do- 
veloped water power was ahead of Germany’s, and this lead 
may have been increased as her potential is twice as great. 
The great coal center is near the adjacent tips of Honshu and 
Kyushu Islands, and imports from Manchuria could be stopped 
in that country or upon arrival in Japan. Were we able to 
seize the east coast of Korea the most vital industrial part of 
Japan would be brought within Britain-Hamburg range. The 
East China Sea north of and including Shanghai and all the 
Yellow Sea would represent maximum runs of 750 miles. 

Japan is thus seen to be extremely vulnerable to heavy 
attacks by large bombers carrying maximum loads supple- 
mented by steady raids of lighter caliber. If she cannot be 
reached on a full-load basis today, that may be the case in 
the relatively near future. As previously indicated, reduced- 
load attacks would spell the need for more bombers in each 
mission. All types of planes can be flown from Alaska and 
the Aleutians to Siberia, but the rigors of winter, especially 
north of Vladivostok and in the inland regions, constitute a 
handicap about which we are learning much in Alaska and 
from the experience of our Arctic convoys. Based on long- 
term averages, the coldest month at Vladivostok (six degrees 
above zero) is five degrees warmer than at Winnipeg, whereas 
at Varoshilov and Nikolaevsk it is about 10° colder. There 
are, however, wide fluctuations which in one year sent the 
thermometer at Vladivostok down to 27° below normal and 
these are possibilities which we would have to reckon with 
at the taking-off end. The temperatures over Japan are milder 
—that of Tokyo remaining above the freezing point. 

Depending upon weather conditions, personnel and vital 
items of equipment could be air-borne to Siberia, though large 
numbers of transport planes would be required. In the final 
analysis, a United States amphibian force might have to force 
a passage through the Kuriles to Nikolaevsk and then keep 
the route open, and here again consideration would have to 
be given to freezing conditions at that Soviet port. The entire 
problem of communications would be intimately related to 
the question of the defenses of this region, for we would not 
want a sky-Dunkirk. The Red Army in the Far East must 
be assumed to be a defensive rather than an offensive organ- 
ization. It must watch land-and-sea boundaries equivalent 
to a front stretching from New York to Salt Lake City. 

In the event of war in this part of the world we might have 
to co-operate in the defense of the Khabarovsk-Vladivostok- 
Nikolaevsk salient from a land and sea as well as from an 
aerial standpoint. We might also have to assist in the defense 
of the vital Soviet oil fields in Sakhalin. The logical Japanese 
defense would be to attempt to break into the Siberian salient 
at a number of points, in the meantime submitting all Siberian 
airfields to continuous bombing from Manchuria and Korea. 
They would undoubtedly act in great strength and regardless 
of losses. Sufficient Allied men, planes and other equipment 
would have to be on the spot to hold back Japanese in 
the west while we bombed Japan herself in the east. If our 
rewards would be great the undertaking itself would have to 
be on an enormous scale. Were south-eastern Siberia an is- 
land like Britain, as accessible and as impregnable, the prob- 
lem would be a simple one, but that is not the case. This 
vital strip of Siberia is virtually surrounded by Japanese ter- 
ritory and our enemy in the Pacific is fully aware of its sig- 
nificance. Whether the Soviet Union would grant us base 
facilities, whether—and when—we would want them, and 
whether we are able and willing to help defend Siberia against 
Japanese attack are questions which, in the meantime, keep 
the Japanese guessing. END 
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Here too, Champion Spark Plugs 


are proving their dependability 


You've got to have the full power of all the jon, through the U. S. Army Air Forces, 
horsepower that’s packed into an engine when yhition of this achievement. 

you take off—particularly from an aircraft car- 
rier. A little thing like a spark plug becomes 
enormously important in situations like this. 


Chefacteristic advantages of Champion Ceramic insulation are: 


mmunity from heat and chemical reactions. 


. Freedom from fuel, oil, or moisture absorption 
Not many months ago, spark plugs were a limit- which causes “shorts”, 
ing factor in some of our most advanced high- 
output aircraft engines. Champion, meanti 
had perfected an entirely new ceramic spark 


plug. It was tested and put in service. 


3. Inherently high heat conductivity with conse- 

quent wider range between pre-ignition and 

fouling. 

4. Absolute uniformity of material. 

5. Homogeneous structure eliminates air spaces 
which cause current leakage. 

orps—has 6. Easily cleaned and serviced—no_ specialized 

he coveted equipment or factory returns necessary. 


air forces—Army, Navy and Marine 
continued to accelerate unabated. 


Army-Navy “E” award has recent} been granted 7. Scientifically controlled manufacture. 





DEPENDABLE 


CHAMPION 


Sn cae SP ARK PLUGS 
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No Finer Gifts tor Air-Minded Boys and Men Than 
CLEVEg LAND MODELS 


Cleveland Models (in Kit form) have been painstakingly Costoned te embody an amazing amount 
Lae “nowhere else procurable”’ authentic detail—the result of Cleveland’s 24 years’ research to produce 
the finest models possible. Each model is realty like a miniature - 

course in full-size aircraft construction—and means a aie that wilt ; 
be appreciated not only by men in the Air = 
Corps but those also who will be America’s 
future air men. 












These 
16 SF 
Master 


‘ Models 

“HELLDIVER’ - 

0m. Mostar SON the last 
word 

in authentic 


scale flying 








SN Loctiheed P.38 “LIGHTNING” 
c-D _—, Kit SM Lcesaeeusnenes $40 






Grumman F4F WILDCAT 
eg 530 








AMERICA’S 
FIRST LINE 
. OF Seeets Lockheed “HUDSON” Bomber 
. ” in Design, 
Vought Sikorsky “CORSAIR Engineering Used for bombing, fighting, reconnaissance. 


Dougias SBD 
: Called “‘Old "7 y British, for it 
NAZI JU-87B STUKA cup vianier it Bretv....... SYSO | AERC | youstty, comes ‘back, from’ all raldg 


“DAUNTLESS” 
"Ep master $350 Span 34” $350 ew cB Mon ter Kit SF-96.........0. oe $75 














Cc -D Master Kit SF-84 





a: P-47 “THUNDERBOLT” 


Brewster “BUFFALO” North American “MUSTANG” (P-51) 





Grumman gg rye 


Master Kit SF- 1S. c-D Master “Kit SF -87 badeseesese 


an 30%” $400 
C-D Master Kn SF-81 Span 31%” P $350 an 2614 + goo Day’s News. m.p.b. Span 237 3/16”. 


C- =A Master i a) $30 








Big 36” Industrial Training Models 


oa ae of Popular War Planes 
-D Master Kit SF-T7. ; $300 — 





These 8-foot models are 

authentic and extremel, ( 
T85-P-38 “‘Lightning™ realistic for the standard T91-""Mustang’ 

size to which they are de 

signed. Developed prima 








—— ME-109 =. = rily for School Training ' 
an 24%" $300 ~ ee Programs, their popular . ? 
c-D Master Kit m4 176-Airacobra ity was instantaneous — 177-"' Warhawk Sette “SPITFIRE”’ 


and their low price en- 


p ables building the entire 
H set at very little expense. 


174- —— 


-D sester Prit or73 Scesenes o® $300 


ORDERING INSTRUCTIONS 


See your dealer first. If he can’t sup- 
1T78-Hurricane ply you, send check or m.o., Add | 


4 ” for packing postage regardiess of size 
Hawker “HURRICANE of order. No C.0.D.’s. Postal restric- 
s 30” tions now prohibit shipments outside 

-D Master Kit ee $300 7. 450 U.S. except to Canada and Mexico (to 
J which 10% must be added). For serv- 


ice men still stationed in U.S.: re- 
strictions revent our shipping to 


New 2-Color Catalog Ready A.P.O. or Fleet P.O. box numbers— 


leveland Mod | so, use a local nearby address only! 
New No. 41 catalog shows cqm- iY upp y ompany Special Delivery 25c extra (U.S. only). 




















plete C-D Line in action. Get Ohio residents add 3% sales tax. All 
your copy now—none free—send World’s Largest Manufacturers of Quality Model Aircraft—Since 1919 Kit contents and prices subject to 
SE .c0,0 «10 4% change or cancellation without notice. 


4508D4 Lorain Ave. Cleveland 2, Ohio, U. S. A. 


Wheua You BGacld CLEVELAND MODELS You: ne Guclding Wodels that Pilots. 
Vastractors. Cadets-in- Training aud UWUechanics in the r¥irn Forces Gacld 
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BUY MORE BONDS! 


Mallicrapeers has the honor of bein 1g the purst exclusive radio manufac- 
turer to receive the Arm y-Navy Production Award jor the third time 
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Three-Eyed Mapping 


(Continued from page 65) 








All the photographs are studied under 
magnifying stereoscopes and the features 
to be shown on the maps are delineated 
on the photos with colored ink. The 
sterescopic study enables the map-makers 
to make a far more accurate determina- 
tion of the course of the drainage and 
ridge lines and, in fact, of all detail. 

Surface detail is transferred from the 
vertical photographs to the map sheet be- 
fore the transfer is made from the oblique 
photographs. This is accomplished by 
means of an instrument which projects an 
image of the photographs on the map 
from which the delineated detail may be 
traced directly. The image can be brought 
to the proper scale and corrected for tilt 
by raising and tilting the projection ma- 
chine. Exact adjustments are obtained by 
adjusting the position of the image so that 
the circled pass points of the photographic 


image fit directly over the corresponding 
points on the acetate map sheet. 

Surface detail on the oblique photo- 
graphs is transferred by a similar projec- 
tion instrument which corrects the ob- 
lique image to show proper perspective 
and compensates for the distortion on the 
oblique photographs. 

After all delineated detail has been 
transferred to the map base in pencil it 
is carefully checked, one photographic 
area at a time, to see that roads, drainage 
and ridges are properly connected, and to 
guard against omissions. All known 
names added and all penciling is accentu- 
ated to obtain a clear photographic re- 
production. 

The complete compilation sheet is re- 
duced photographically to the desired 
scale, usually one to 500,000, and is care- 
fully traced on cellulose acetate sheets 
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for advance reproduction. Culture, ridge 
lines and drainage are usually traced on 
separate sheets to obtain a feature separa- 
tion and produce a three-color chart in 
nearly the same time formerly required 
to print a one-color map. 

This three-color chart may be used as a 
preliminary edition until the information 
is incorporated in the standard multi- 
colored aeronautical chart of the area. The 
detail from the photographic reproduction 
is then adjusted onto prepared blue-line 
sheets of the latest available edition of 
aeronautical charts in order to improve, 
complete or revise the previously avail- 
able data. 

By this new method of tri-metrogon 
photography and compilation adequate 
charts of the major airlanes of the world 
are furnished to the young pilots and 
navigators who now follow an unfamiliar 
air route with the assurance of veterans 
because of the accuracy of detail in the 
aeronautical charts made possible by tri- 
metrogon photogrammetry. END 








The WASPS 


(Continued from page 74) 





course, there would be many more fatali- 
ties per fatal accident because so many 
more large bombers and transports have 
been involved. Statistics for previous 
periods in Air Forces flying indicate an 
average of more than two fatalities per 
fatal accident. In fatalities per 1000 hours 
the WASP was about three times as safe 
as the Air Forces as a whole in the 
United States. 

Though the following figures are not ex- 
actly comparable, because Air Force fig- 
ures as a whole also involve flying with 
instructors, nevertheless, the WASP’s like 
to point out that for the four fatal acci- 
dents in their record when the girls were 
flying alone, they rolled up a total of al- 
most 45,000 hours. That would mean for 
WASP solo flying a record of .088 fatal 
accidents per 1,000 hours—practically the 
same as for the Air Forces as a whole in 
the United States. 

No such comparison can be made in the 
category of non-fatal accidents. The 
WASP’s haven’t had any, thank you. Only 
once was one of the girls sent to hospital 
and that was for a non-flying mishap. Two 





WASP Ruth Underwood, whose husband is a navigator in the ATC, climbs into 
the rear cockpit of Douglas Dauntless" to manipulate 3,000-foot target towline. 


girls sprained ankles getting out of planes 
on their final check flight before gradua- 
tion—they were that excited at knowl- 
edge they were to pass. 

Nor, according to Miss Cochran, can 
even the fatal accidents be attributed de- 
finitely to defects in flying ability. Of the 
nine fatal accidents, two occurred on fer- 
rying trips from causes never determined. 
Of five fatal accidents in the training 
school at Sweetwater, Tex., four occurred 
with male instructors in the cockpits. One 
fatality at Camp Davis was with an in- 
structor aboard for transitional training. 
One accident at Camp Davis was definite- 
ly traced to causes unrelated to flying. 

And, as has so often happened in all 
flying, fatal accidents have occurred to 
the pilots who seemed to have been best 
qualified to avoid them. One of the ferry 
pilots, killed at Long Beach, Calif., was 
Virginia Moffett, who had a commercial 
license and an advanced instructor’s rat- 
ing before she joined the WASP’s. An- 
other was Cornelia Fort, killed at Merkle, 
Tex. She had been an instructor in the 


CAA program with .an excellent record. 
At Camp Davis the records of 30 of the 


ae 
« 








girls on duty there were made available 
to reporters. In 18 instances there was a 
statement of flying time logged before en- 
tering the WASP course. It averaged 182 
hours. The girls with the most time were 
Mrs. Gertrude Brown, Jersey City, squad- 
ron commander at Davis, and Mrs. Mary 
A. Nelson, Burlingame, Calif., public re- 
lation officer for the WASP’s at Davis. 
Both had 340 hours before entering train- 
ing. 

The girl with the fewest previous hours 
had but 60 listed. But 17 of the girls had 
CPTP private pilot’s certificates, involv- 
ing at least 36 hours. All entrants to the 
course must have at least 35 hours logged. 
Two of them had secondary CPTP train- 
ing, nine had served in the Civil Air 
Patrol, three had commercial licenses, 
three instructors’ ratings, and one had 
been a Link trainer instructor. Certain- 
ly the girls at Davis were not raw recruits 
when they entered training. 

And that training, it is emphasized, is 
precisely the same primary, basic and ad- 
vanced as is required for cadets in the 
Army Air Forces. The same transitional 
training is involved in each instance. 
Then, like tactical training given men who 
graduate as second lieutenants in the Air 
Forces, the graduates of the WASP 
schools now concentrated under a civilian 
contractor at Sweetwater, Tex., are sent 
for their transitional training or check- 
out on the types of planes they will fly 
in their future assignment. 

The girls have checked out on and are 


actually flying all types of tactical planes” 


in ferry service except the heavy and 
some of the medium bombers. In no sensé 
are they trained or checked out for serv- 
ice to or in the combat areas. 

Though ferrying was the first job as- 
signed women pilots, no less than 10 proj- 
ects are now being explored to seé 
whether the WASP’s cannot be usefully 
employed in them in order to release men 
for combat work. According to present 
plans there will be at least 600 WASP’s 

(Continued on page 163) 
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“ELYING deserves top rank in the 


its monthly contents 


aviation magazine field. 
Members of Con- 


nd interesting- 


are factual a 
publication. FLYING is 


gress find it a valuable 


on my regular reading list.” 


vw 


CONGRESSMAN JENNINGS RANDOLPH 
OF WEST VIRGINIA 


With a circulation of 251,730 ABC, FLYING is the largest selling, most 
yblication in the world. 


influential, and widely quoted aeronautical p 
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UNITED NATIONS STRATEGISTS tell us the war 
tremendous production is 
still required—as long as the war lasts aircraft manufac- 
turers will want more and more skilled manpower 


BUT—THE WAR WILL BE OVER some day... 
then Commercial Aviation will really come into its 
own—as a great constructive force in domestic and 
international transport and rehabilitation. 


still has a long way to go... 


Aircraft Sheet Metal Work 
By H. B. Bogoess 
128 pp.. illus. Published 1941 


Price $1.00 
Preliminary Airplane Design 
By Cap. «. C. W@son 
80 pp.. Published 1941 Price $1.00 
Aircraft Gtucprtne Reading 
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SFAZFZD YOUR TRAINING 
WITH THESE important AIR BOOKS 





THE RONALD Press Company has pioneered in the pub- 
lication of books on aeronautics. These volumes are 
helping thousands to get ahead faster in aviation. For a 
number of years, many have been standard texts through 
successive editions, in ground school and college avia- 
tion courses. Many have been purchased by the Army 
and Navy for reference and text use. 
See for yourself how these books will help you. From the selection 


below check on the coupon those titles you want us to send you 
examination and mail it to us now. 
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cepted answers. 
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on numerous troublesome questions you might forget to ask him; helps you “brush-up” 
on the fine points of test maneuvers, and avoid common faults or correct them 
it covers imary flight; intermediate and ad d 

fyi flying; flight instructions; meteorology; 
aerial navigation; radio; seaplane flying; etc. Over 750 pages, 165 Ilius- 
trations 
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GENERAL AERONAUTICS 


by Hilton F. Lusk, Director 


flight, navigation and engine 


Aeronautics, Sacrament 
Ground School Course. For technical institutes, 
An aid for pilots’ and aircraft engine mechanics’ tests, including basic fundamentals 
emphasized in official requirements 
over 300 typical examination test questions. The chapters cover Flight Principles, 
Airplane Construction, Operation, Propellers, Instruments, Maps, Piloting, Dead 
Reckoning, Meterology, etc. Revised Edition. 524 Pages, 250 IMustrations, $3.75 


Pilots’ and Mechanics’ AIRCRAFT 
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illustrated with diagrams 


INSTRUMENT MANUAL 


by G. C. DeBaud, Capt. U.S 


Army Air Force 
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abreast of modern industry and be successful 
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grasp of production methods, managerial use of costs 
and budgets. The book has grown out of the author's 
work with foremen, and gives suggestions for club 
activities. 186 Pages, 25 Illustrations, $1.50 
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A2—SIMPLE AERODYNAMICS and THE AIRPLANE 





by Colonel C. C. Carter. A clear explanation of the fundamental 
aerodynamics involved in design and operation of the airplane. 
In scope, ranges from airflow and production of lift to complete 
airplane's stability anaaveraniiiny and performance. Origi- 
nally designed for use at West Point, scores of leading technical 
schools and colleges now use this book as a foundation text in 
aeronautical engineering. 510 Pages, 300 Illustrations, $4.50 


Al4—-AERONAUTIC RADIO by WV. F. Eddy, Lieut. U. 8. 
ent £ Ret'd. A manual for Operators, Pilots, and Radio 
Mechanies. Follows requirements of the F.C.C. and C.A.A 
and actual approved usage such as course guidance, etc. and 
instrument landing. Thoroughly covers the theoretical part of 
the aviation radio operator's license examination. Helps to 
acquire quickly skill in operation of radio equipment and 
understand instructions. 502 Pages, 198 Illustrations, $4.50 


A21--NAVIGATION OF AIRCRAFT by Logan C. Ramsey, 


Capt. U.S. Navy. Gives precise, definite, comers knowledge 
required by practical aviators for certain expeditious arrival at 
chosen destination without dependence on radio. Stresses 


thoroughness in dead reckoning. Explains modern celestial 
observation methods. The Air Pilots’ Dead Reckoning Tables 
ive solutions fast and more accurately than graphic methods. 
30 Pages, 2 Vols., $4.5 


AG6—-CHEMISTRY AND THE AEROPLANE py Vernon 
J. Clancey, a member of Uritish Directorate of Scientific Research. 
JUST OUT. Meets specific need for an understandable treat- 
ment of aeronautic and other applications of the chemistry 
of liquid fuels, combustion, alloys, plastics and gases. Includes 


some introductory material on organic chemistry, physical 
chemistry and metallurgy. 175 Pages, $2.2 
A7—-MODERN TRIGONOMETRY by \. J. G. Hearley. 


This elementary book presents practical numerical side of 
trigonometry in a form which can be followed by anyone with 
a knowledge of arithmetic and the elementary principles of 
algebra. Practical questions are introduced to show how trig- 
ohnometry is used. Prepared with aeronautics ey in 
mind. Tables included. 160 Pages, 152 ttustrations, $1.75 


AS—ELEMENTARY MATHEMATICS by Hyman Levy 
This book has grown out of British ———- and need for 
easier, more rapid instruction in principles of mathematics as 
required for technical applications, particularly aeronautics. 
Its teaching method eases the drudgery and dryness of mathe- 
maties, develops ready thinking. The book progresses from 
first concepts of arithmetic through fundamental ideas of 
algebra and geometry to a first glimpse of the calculus. 216 
Pages, $1.50 


BOOKS ON MAINTENANCE 


A10—AIRPLANE HYDRAULIC SYSTEMS by Hugh C. 
Aument, Jr., Inst. Airplane Hydraulics, Roosevelt Aviation 
School. Explains fully operations of hydraulic equipment of 
airplanes. Shows by easy-to-read text, simplified drawings and 
diagrams construction of each hydraulic unit; its purposes; 
how it operates: flow of fluids in system and hydraulic opera- 
tion; causes of troubles and how to correct them. Based on 
extensive experience. 76 IMustrations, $2.25 


Al1—-AIRCRAFT ELECTRICAL SYSTEMS by Wiliam 
F. Jorch, Inst. Aircraft Electrical Systems, Air Corps.. Roose- 
velt. Field, N. Y. A practical, easily understood manual. Ex- 
plains each component part of aircraft electrical systems; 
different types, purposes, construction and operation; simple, 
speedy methods of testing; and systematic procedure for 
quickly finding and eliminating causes of trouble. Contains 
diagrams, questions and charts. 72 Mtlustrations, $3. 


Al2—-AIRCRAFT PROPELLER HANDBOOK by Kar! 
H. Falk, Blade Designer, Hamilton Div United Aircraft 
Corp. New, Revised Edition. Concise, practical data without 
theory. Organizes for application a tremendous store of latest 
information on design of aircraft propellers which the author 
has acquired in his own designing, working out examples; 
simplifying equations. Fully tlllustrated. 80 Illustrations and 
lagrams, $4.5 


A20-—AIRCRAFT ELECTRICITY by Norman J. Clark, 
Lieut. (j.g.) U.S.N.R. and Howard E. Corbitt, Engineer. 
Arranged for use as a text or reference book to provide both 
new and experienced men with the most modern methods and 
procedure in design and construction of aircraft — including 
military and naval planes—insofar as the electrical system 18 
concerned. Gives performance data, diagrams, standards. New 
Revised, Enlarged Edition. 350 Pages, 256 ttustrations, 
$3.50 
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Easy does it 


From factory to field to sky—‘“easy” is the word for 
assembly, maintenance and landings with Hayes Wheels 


and Brakes. 

On Boeing Flying Fortress and Consolidated Liberator 
—on every U. S. 4-engine bomber, as on thousands of other 
Army and Navy fighting and training planes, on air trans- 
port and airline ships—you’ll find Hayes equipment the 
standard for accurate ground control. 


’ : Ai ly Co., 5959 W. 3rd St., Los Angel 
R ane f Western: Airsupply Co 7 Angeles 
eeaen: | Basen J. Henry Reisner, Hagerstown, Md. 
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The Paratroops 


(Continued from page 34) 





this drop—and if they let go of the ball 
when the line snaps tight, they fail 
the test. It is reasoned that if they don’t 
have enough control to hold on to a ball, 
they couldn’t be expected to have the 
presence of mind to reach over and yank 
the ring on the emergency chute if neces- 
sary. Figures show that about 22 out of 
each 150 wash out in the course of the 
ground training. Because the tests are 
so strict, only the best adapted get 
through. This undoubtedly accounts for 
the low percentage of accidents. 

By the time the trainee is ready to 
make his first jump, he has been so thor- 
oughly trained and conditioned that he 
looks forward to it as more of a thrill 
than an ordeal. The fourth and fifth 
jumps, parachutists say, are more diffi- 
cult than the first. By that time, the 
novelty has worn off, yet the men have 
not had time to quite get used to the idea 
Before the parachutist wins his silver 
wings, he must make five practice jumps. 

The first is made solo, from a height 
of 1,500 feet. Most men try to appear 
very casual about it, but they admit later 
that there is an awful moment when they 
step to the open door of the plane and 
realize that they must plunge out. It is 


an 80-second drop. If the wind is blow- 
ing, the chutist may be slammed to earth 
hard and he may be dragged roughly 
across the ground until he spills the air 
from the chute. On succeeding jumps the 
altitude is decreased and the number of 
men jumping at one time increased unti! 
on his graduation jump the candidate is 
part of a tactical jump at tactical heights. 

There is a lot of tension in the plane 
during these jumps. Everything must be 
done exactly right, on split second timing. 

The jumpmaster is studying every man 
carefully. He has watched them through 
their training and first jumps and he is 
still looking for characteristics which 
might betray the fact that a man is not 
qualified for the service. The plane comes 
in on its run over the field and he gives 
the command: 

“Stand up.” 

The men stand and face the open door 
of the cabin. The jumpmaster commands: 

“Hook up.” 

The static lines, which yank the para- 
chute packs open after the man has 
dropped 15 feet from the plane, are at- 
tached to the cable which runs the length 
of the plane. The jumpmaster must watch 
carefully at this time (for a man who 
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jumps without hooking up will have only 
his emergency chute to save him). After 
making sure that everything is in order, 
the jumpmaster issues the command: 
“Go.” Inside of eight seconds, 12 men 
have left the plane. Each, as he steps out 
into space, yells “Geronimo.” 

This is a quaint custom in the para- 
troop service. It is supposed to have 
originated with the first man who made 
the first jump in the days of the training 
of the original battalion. The group had 
been to a movie called “Geronimo” the 
night before they jumped. The first man 
to leave the plane promised the others 
he would yell out as soon as he left the 
plane—to prove that he had not passed 
out from fright. As he stepped out, the 
cry “Geronimo” came back and since thai 
time the old Indian chieftain’s name has 
been the war cry of all parachutists. 

The exactitude with which the depar- 
ture from the plane must be timed is 
carried on even when the men are in 
the air. It takes only 40 seconds to 
reach the ground from 750 feet. The men 
count to three and if they have not felt 
their chute open, they must pull the 
emergency ring. Their reaction must be 
instant—for a delay of even a second or 
two in ripping out the emergency will 
mean death. A slow reaction was blamed 
for the first fatality in the corps. The 
man who was killed had delayed just an 
instant too long in pulling the emergency 
ripcord—and his extra chute did not open 
until he was 20 feet from earth. 

During the slightly more than half a 
minute which the drop requires, the 
chutist must make a dozen little adjust- 
ments. He must manipulate the riser 
cords to guide the parachute and must 
twist himself and the chute around so 
that he lands with his back to the wind. 
Near the ground, he must dodge trees 
and buildings. 

In combat, the drop to earth may be 
made at altitudes much lower than 750 
feet so that the men will not be long in 
the air, and exposed to enemy fire. Jumps 
can be made from as low as 200 feet—put- 
ting the men on the ground within 15 or 20 
seconds. At the same time, their weapons 
are dropped in other parachutes. These 
chutes are of different colors, each color 
designating various kinds of equipment. 
The colors are switched around after each 
raid—so the enemy can’t be sure whether 
a blue parachute is carrying down a mor- 
tar, rifles, rations, ammunition, TNT or 
a man. 

Many of the men are attracted to the 
parachute force by the $50 a month ex- 
tra pay they get for jumping. Among 
these, naturally, are a lot of men who de- 
cide after a time that at $50 a jump they 
would be underpaid. A certain number 
freeze up when it comes to making the 
jump. When a man refuses to leave the 
plane at the jumpmaster’s command, he 
gets no more chances. The plane lands and 
within a few hours he has been trans- 
ferred out. Nothing is said. He doesn't 
get a chance to explain to his buddies or 
say goodbye, usually. He just vanishes. 
It is no black mark on a man’s record and 
some soldiers have gone back to their old 
units to make good records. Some men 
just aren’t meant to be paratroopers. 
There are many excuses given by men 
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SUCCESSFUL AVIATION CAREERS 


DON’T JUST HAPPEN... 





It’s the Men and Women 
with Sound Training 
who will Grow with 
Aviation as it spreads its 


Peacetime Wings—And 
They’re Needed Now! 


Look around you and see for yourself — it’s the trained men 
and women who are making the real strides today. It will be the 
trained people who will keep moving ahead with the war. No industry 
is more in need of trained men and women than Aviation. And 
remember this, as big and as active as it is, right now, Aviation is still 
in its infancy. Its peacetime future is tremendous! Now is the time 
to start growing with it! 


Can you think of a more promising field in which to build your 
career? Can you think of a more delightful place than Miami, to get 
the training you need? Embry-Riddle offers you a choice of many 
different courses in practically every branch of Aviation. If you 
aspire to a bright future in Aviation, mail the coupon for complete 
details. We've started thousands on the road to success. We'd like 
to do the same for you. 





SCHOOL OF AVIATION 


Miami 30, Florida 
= ete 





Dean of Enrollments, Dept. 3. Please send information on aviation training 
at Embry-Riddle 

(CJ Aircraft Engine Mechanic Course ( Radio Courses 

[) Aircraft Mechanic Course () Master Instrument Course 

C) Aircraft Dratting and Design () Link Instructor's Course 

(J Flight Training (] Aircraft Drafting & Prod. | 


« 
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who want to get out of jumping—every- 
thing from a toothache to the sudden dis- 
covery that the parachute “isn’t packed 
right.” This aerial goldbricking doesn’t 
fool anyone. There is nothing that the 
experienced parachutist wouldn’t do to 
avoid giving the impression that he was 
trying to get out of jumping. Some have 
made jumps, then crawled off to the hos- 
pital to get treatment for high fever or 
some other ailment which they had be- 
fore they went up—but had kept to 
themselves. 

This spirit was typified by the action 
of Maj. Gen, William C. Lee, who as com- 
manding officer of the old Parachute 
Group was known as “The Jumping 
Colonel.” He contracted pneumonia a 
short time after taking over command 
of the group and spent some time in the 
hospital. Three days after his release, 
he set out to make a training jump— 
over the protests of fellow officers, who 
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felt that he hadn’t recuperated sufficiently. 
He borrowed the jumping outfit of a 
sergeant and, with the sergeant’s stripes 
on his sleeves to avoid attention, made a 
training jump. Word of this spread among 
the men and the colonel’s stock soared 
to the stratosphere. 

But after the first jumps are over and 
the misfits are separated, jumping be- 
comes something of a routine with the 
men. They are expected to make jumps 
on any and every occasion and the Army 
expects them to think nothing of it. Just 
like a bicycle ride. The percentage of 
injuries in the group is low—estimated 
at less than one per cent. Most of the in- 
juries, minor in character, are sustained 
when men land in rough ground or are 
slammed about or dragged by the wind. 
Coming to earth from a jump is much 
like jumping from the top of a slow mov- 
ing automobile. The men wear boots with 
heavy rubberized soles which absorb some 
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of the shock of landing. They have special 
helmets and chamois bibs to guard against 
rope burns. They jump with rifles, small 
mortars, tommy guns, light machine guns, 
and sometimes demolition kits and small 
radio sets. They carry canned rations. 

The first battalion of “paraskitroops” 
was formed in the winter of 1941. These 
were a special group of men who, not sat- 
isfied with having survived the course in 
parachuting, elected to learn to ski. They 
were sent to Utah where they underwent 
extensive training. This battalion is now 
a regiment, and others are receiving the 
training in “snow-jumping.” 

In war, the duty of a paratrooper is a 
very special work, requiring great skill, 
courage and intricate teamwork. Men who 
step out of the open doors of airplanes 
with nonchalance—and who come to re- 
gard a silk parachute as a normal vehicle 
for getting places—present a tough prob- 
lem for the enemy. END 
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that provides little target for a demoral- 
ized gun crew. 

The .50 is a heavier installation than 
the .30 (about three times its weight, or 62 
pounds); it can fire only about 800 rounds 
per minute as against the .30’s 1,200 
rounds; and its muzzle velocity may be 
only about five per cent better than the 
30, or about 2,810 feet per second. But 
its maximum range on the ground is 7,200 
yards, or over four miles, while the .30’s 





SNYDER’S 
COMPLETE 
PROPELLER 
SERVICE 


FOR EVERY TYPE OF WOODEN PROPELLER 


is only 3,400 yards. This difference is ac- 
counted for by the weight of the round. 
A round of .30 caliber ammunition weighs 
396 grains, or about 0.9 of an ounce. A 
round for the .50 weighs 1,800 grains, or 
slightly over a quarter of a pound. 

Of course, ranges in the air are not 
what they are on the ground. They vary 
highly among individual gunners. But the 
fact remains, to the infinite surprise of 
the German and the Jap, that the .50 has 


far more range than the .30, in the air as 
well as on the ground. Hence it means 
that the enemy, armed only with .30 cali- 
ber, machine guns against our .50’s, must 
be within our range of fire much longer 
than our planes must be in his. He can 
be destroyed before he can hit us. The 
.30 may pour more shots in a burst but 
the .50’s bullet is about four times the 
weight of the .30’s, and when it hits, in the 

(Continued on page 158) 








SNYDER AIRCRAFT CORPORATION again leads 
the field in becoming the first authorized service sta- 
tion for the Sensenich Brothers Propeller Company. 
We are equipped to provide fixed base operators and 
personal plane owners with complete service on every 
type of wooden propeller. 

Factory trained personnel are ready to help you 
whether the work involves installing new laminations, 
retipping and refinishing, refinishing alone, balancing 
and tracking, or merely checking the pitch. No effort 
is spared to give the finest service. 

Every propeller is given prompt attention so that it 
may be returned to you in the least possible time. Only 
factory materials are used. All propeller and other ser- 


vice work is carried out at our Chicago shop. 
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REVISED EDITION 
JUST OFF THE PRESS 


Here is the book aircraft workers and students have been waiting for—all 
the data, charts, tables and odd information on every phase of airplane 
building in a pocket-size, loose-leaf book. 


If you check fluid lines in assembly, the AIRCRAFT DATA BOOK gives you 
© quick-reference chart of standard color identification—fuel lines red, 
water coolant lines white, and all the others right down the page. 


If you ore an engineer, a chart on tensile strength of materials, plus many 
other technical tables and formulae makes the DATA BOOK a handy refer- 
ence library for you. . 


A Dictionary of Aircraft Shop Terms, included in these practical pages, are 
o boon to the beginner, refresh the experienced on forgotten nomenclature. 
No institution in the country is better fitted to produce such a reference book, 
for Aero Tech's sole business for years has been the teaching of aircraft 
mechanics and design. Thousands of young men, now in the industry, started 
their careers in this school. Aero Tech's faculty represents one of the greatest 
stores of aircraft knowledge ever accumulated by one organization. 


Manufacturers and individual authorities were consulted and their special 
knowledge and advice incorporated in the Data Book. Edited by Thomas M. 
Shelton, Director of Education at Aero Industries Technical Institute, this is 
a dependable, handy reservoir of aircraft information for all those in the 
industry. It may well be considered an additional tool for modern aircraft 
construction. 


A washable cover makes the DATA BOOK practical for shop reference. 
With the new, patented loose-leaf binding, pages can be lifted or inserted 
with a flip of the fingers, without metal clasps to open or close. 


Ask at your plant library for Aero Tech’s AIRCRAFT DATA BOOK. If you 
want a copy of your own for at-your-elbow authentic consultation, ask for 
it at your factory store or fill out the coupon below or send, with check or 
money-order, direct to Aero Tech. Your copy will be sent postpaid at once. 
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# AERO INDUSTRIES TECHNICAL INSTITUTE rid 

| 8255 W. San Fernando Road, Los Angeles, California 7 

Gentlemen: Enclosed find $1.50 (check, money-order) for my copy of [J 

AIRCRAFT DATA BOOK, sent to me postpaid, " 

AERO INDUSTRIES MH 
Nome. we 

TECHNICAL INSTITUTE 5 
Street oddress_ a 

5255 West San Fernando Road City Store = 
Los Angeles, California At6-PA 
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‘ LEKTR°LITE is among the most desired of 
all lighters with our fighting men because 
it’s the lighter that needs no pampering 
or tampering. LEKTR®°LITE is FLAMELESS, 
no flame to blow out, no spark to fail. 
We are turning out more LEKTR°LITES 


than ever in our history to meet the de- 
mand from the boys overseas.* 


"Reprints of letters we have received from ser- 
vice men everseas ore available on request 








There is plenty of LEKTR®LITE 
FLUID for these owning pre- 
wear LEKTROLITES. So fuel up 
| =the more you use if, the 
better it works! 





IT’S THE FIGHTER’S LIGHTER 
TODAY. ..YOURS TOMORROW 


LEKTROLITE 


Flameless Lighters 


QREXTROLITE CORP., 1907 PARK AVENUE, NEW YORK 35, N.Y. 
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(Continued from page 156) 
words of our ordnance captain; 

“Joe Louis! Wham!” 

The enemy’s tentative answer is the 20- 
mm. cannon. It is an effective weapon. It 
has range and weight of projectile and it 
can fire a real explosive shell. Thus bat- 
tle stories already tell all too frequently 
of our bomber personnel being wounded 
by shell fragments. It is against these 
that our men are successfully testing out 
personal armor. But the battle stories also 
tell of our big bombers, in particular, 
coming home with many holes due to 
shell fragments, even holes and casualties 
caused by the explosion of shells within 
the structures, which cause considerable 
damage under certain circumstances. 

For many purposes our planes are 
armed and will be further armed with 
the cannon of as much as or greater power 
and speed of fire than the 20-mm. German 
Oerlikons and Mausers, for which 800 
rounds a minute is claimed. But all of 
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these guns lack the flexibility of the 50 
caliber machine gun. They are long-bar- 
relled and comparatively difficult to in- 
stall and handle. The number of rounds 
they can carry is limited. 

If you talk to the boys back from the 
combat areas, nine times out of 10 and 
all things considered, they will plump for 
our own .50 as the most useful and flexi- 
ble weapon for combat in the air against 
other airplanes. 

It is short-barrelled. It may be mounted 
in the most flexible manner in ball tur- 
rets or revoiving turrets. At high air 
speeds, particularly the relative speeds 
of two planes in combat, which may 
reach as high as 700 or 800 m.p.h., the 
stream of slugs from our .50’s can be more 
effectively handled. And most of our gun- 
ners believe that when a slug from a .50 
does hit it creates as much structural 
damage and damage to enemy personnel 
as does any 20-mm. cannon shell explod- 
ing in or near the structure. END 
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co City and Los Angeles, and Mexico City 
and Dallas, Tex. TWA and United, also 
with routes between New York and Cali- 
fornia, were operating 106,818 miles a day 
with 59 DC-3’s. 

The comparatively slight reduction in 
mileage of authorized schedules, com- 
pared with the severe cut in equipment, 
has meant increased utilization of avail- 
able planes. At the time of the CAB study 
the 16 lines were using their planes an 
average of 1.726 miles a day which, in 
terms of time, meant 11 hrs., 27 min. per 
day. Before the loss of equipment, the 
lines were using their planes eight hrs., 
three min. per day for an average of 1,138 
miles 

The greatest utilization of planes was by 
Northwest, which was operating its eight 
DC-3’s an average of 13 hrs., six min. a 


day for a total of 1,860 miles. The lowest 
daily utilization was by Colonial, which 
was flying its planes only 999 miles a day 
for seven and one-half hours. , 

Aside from National, which was the 
only line to show an increase in daily 
route mileage over the pre-war schedules, 
six lines were operating more than 85 per 
cent of their former mileage. They were 
Northwest, 93.93 per cent; Delta, 93.57 per 
cent; Chicago and Southern, 91 per cent; 
United, 87.26 per cent; American, 86.41 
per cent, and Braniff, 86.58 per cent. 

The following is part of the CAB chart, 
showing authorized schedules as of Sep- 
tember 1 for daily plane miles, the planes 
available, the per cent of scheduled miles 
before reduction and the per cent of 
planes operating as compared with those 
available before reduction: 








Daily Plane 
a er iles 


DUIS on sc on deer eunns 77,057 
NE ci. <teredea a ada 12,806 
Chicago & Southern ...... 6,512 
Rp 65.4) 6.5 'o:sinica. oo aceew aes 1,998 | 
ee ae 4,392 
Eo wh canto tacensieeas 8,094 
PN ih esicsttctdpedaiedl 36,355 
ee ee eres 1,530 
0 err ere 5,222 
ND ais'wbens sce wavieince 6,526 
oo Serre 3,296 
PREV ONG mons cccsucwceees 14,881 
ot e & . Spee rr 9,754 
4). eee ea 47,300 
TRE... noe avbaseowns 59,518 
ae 6,748 
301,989 











% of Planes 
% of Miles Available 
Planes Before Re- Before Re- 
Available duction - duction - 
44 DC-3’s 86.41 59.46 
7 DC-3’s 86.58 46.67 
4DC-3's | 9100 | 6667 
2 DC-3’s 75.45 50.00 
3 Lodestars | 80.81 50.00 
5DC-3's | 9357 55.56 
20 DC-3’s 69.56 51.28 
1 Lodestar | 34.51 20.00 
4 Lodestars 78.83 44.44 
4 Lodestars 146.00 80.00 
2 DC-3’s 84.86 33.33 
8 DC-3’s 93.93 57.14 
7 DC-3’s 59.02 38.89 
26 DC-3’s 77.83 65.00 
33 DC-3’s 87.26 53.23 
4 DC-3’s 
1 Lodestar 84.50 41.67 
175 81.70 54.01 
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Fly Planes... Design Planes... 
Build Planes... Service Planes 
Essential War Time Work ond Peace Time 
Security for... 

Men of over-military age. 

Men with physical handicaps that keep them 

out of active military service. 

Women who want to be Air Force Service 
Pilots or otherwise associated with aviation. 


Boys, high school graduates, who desire to 
get into the air force when they go into 
service. 


Let this fully accredited school, the oldest in 
the Southwest where training conditions are 
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DALLAS AVIATION SCHOOL 
AND AIR COLLEGE 


C. A. A. APPROVED GROUND AND FLYING SCHOOL 
CONTRACTOR TO U.S. ARMY AIR FORCE 
FOR TRAINING AVIATION CADETS AND MECHANICS 
CONTRACTOR TO BRITISH GOVERNMENT 
TO TRAIN ROYAL AIR FORCE CADETS 
ACCREDITEO AS A JUNIOR COLLEGE 
BY STATE DEPARTMENT OF EDUCATION 
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ideal, start you in the aviation industry. Join 
our more than 5,000 graduates, men and 
women, who are contributing mightily to the 
war effort, who are earning splendid wages, 
who will be ready to advance with the tre- 
mendous peace-time expansion that is pre- 
dicted for the aviation industry. 


Let us explain the opportunities that exist 


today, right now, for you in aviation how 
you can qualify for license as.... 


PRIVATE PILOT | 
COMMERCIAL PILOT | 
FLYING INSTRUCTOR 

RADIO OPERATOR 
AERONAUTICAL DRAFTSMAN 


AERONAUTICAL ENGINEER 
NAVIGATOR AND METEOROLOGIST 
LINK TRAINER OPERATOR | 
AIRPLANE AND ENGINE MECHANIC 
AIRPLANE INSTRUMENT TECHNICIAN 


If you will mail this coupon, better yet write 
us a letter telling us what part you feel you 
prefer to take in aviation, we will send you 
our catalog, and answer your questions, with- 
out obligating you. Take this important first 
step today toward success and happiness in 
aviation. 


meee ee ee ee 
MAJOR W. F. LONG, 

Dallas Aviation School and Air College, Dept. 12 A, 

love Field, Dallas, Texas. 


Without obligation, please send your cotolog to 
Nome Age 


Address 


City... State — 
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Important Announcement! 
NEW 


Dalton E-6B (Army Type) Navigation Computer. .$10.00 
Air Navigator’s Log Book 2.00 
Longines (Weems Model) Navigation Watch...... 65.00 





NEW 


Coz & Stevens pene Reckuuing Navigation Com- 
puters DeLuxe ....... sees $35.08 
(Used on transoceanic flights) 





Pan-American Navigation Service 


12021 
NORTH HOLLYWC 





Ventura Boulevard 
OOD, CALIFORNIA 








Give War Bonds 
for Christmas 
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cance of a certain bombing program has 
been established, is the accepted replace- 
ment rate. 

Everything in the last resort depends 
on production and training, provided the 
spirit and efficiency of bomber crews is 
not lowered by a sense of being asked to 
undertake undue risks. So long as the 
combat chances are even the crews are 
content to take them—and the figures 
show that the odds are still in favor of 
the bombers. Production and training are 
moving upwards and the replacement fac- 
tor seems likely to be able to meet the 
circumstances in the European theater 
and leave plenty of room for expansion. 
In the long run the damage done in Ger- 
many by the bombers should weaken the 
fighter plane opposition they have to meet 
in the air. 

Nevertheless, losses are regrettable 
whenever they have to be accepted and 
at the present stage they are high enough 
to warrant some consideration of the 
less popular school of thought, which, 
throughout the period of the self-defense 
creed, has held that the finest protection 
for the bomber is speed. This policy in- 
volves some sacrifice in load and range. 
It also involves putting some demands on 
the bomber crew which informed opinion 
has always declared could not safely be 
imposed. It means asking a crew to fore- 
go the chance of a scrap and to run away 
instead. That, the experts have said, is 
no way to treat a soldier and no way to 
expect a soldier to allow himself to be 
treated. 

Nevertheless we in Great Britain seem 
likely to give the idea a trial with the 
Mosquito. As a bomber, it carries no 
guns and its crew consists of only two. 
Some idea of the range it can be given 
with a fair bomb load is shown by its 
frequent night raids on Berlin, a round 
trip of 1,000 to 1,200 miles. This is an air- 
plane which is faster than most fighters. 
It has escaped from fighter attack by 
means of its speed time after time and it 
does promise to afford a test on a small 
scale, perhaps, of the theory that speed 
is a bomber’s best protection against both 
flak and fighter opposition. 
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The scale will have to be small because 
of the demands that arise for Mosquitoes 
for other purposes than bombing. A fighter 
version has had notable success over the 
Bay of Biscay against German long range 
fighters sent out to oppose the aircraft of 
the RAF Coastal Command which attack 
submarines near their home posts. The 
Mosquito does excellent work on photo- 
graphic reconnaissance and there are cer- 
tain other duties it may undertake. Large 
fleets of Mosquito bombers, therefore, 
may not be built up quickly but no signs 
have appeared in the Mosquito squadrons 
of the RAF that the crews resent their 
inability to fight back. They seem well 
enough pleased with the relative certain- 
ty of getting back. 

In a small country like Britain the dif- 
ficulty is more likely to be operational. 
To deliver the same weight of bombs as 
are now taken to distant targets by the 
“heavies,” twice as many Mosquitoes 
would be needed. Multiplying the force 
without increasing the load would be 
judged uneconomic in these days when 
high concentrations of bombs are the aim 
and yet, given speed of the order of the 
Mosquito, two raids in quick succession 
would probably yield similar results. In 
the course of 1944 we undoubtedly shall 
have a chance to see the theory in prac- 
tice. 

The alternative to using speed is to 
develop the defenses of the bomber forma- 
tions. The Germans have already ac- 
cused the Eighth Air Force of using “fly- 
ing cruisers” carrying 30 guns each. This 
idea was advocated by the writer Golo- 
vine before the war. He proposed the de- 
sign of “destroyer” aircraft for escort and 
defensive work. Their use would be a 
logical development of day raiding against 
strong defenses, especially if, as is likely, 
the arming of bombers with long range 
guns should present awkward problems. 

For the main assault against Germany 
beth the United States and Britain are 
committed to the heavy type of bomber. 
It is too late now to rearrange production 
training and strategy on a new basis and 
the point to be resolved is that of self- 
defense. Rearmament plans develop slow- 
ly and the solution will probably be found 
partly in better escort aircraft and partly 
in the increasing exhaustion of Germany’s 
power to oppose the air raids by day and 
by night. END 











“THE FINEST LOGS IN AMERICA for THE FINEST PILOTS IN THE WORLD” 


MILITARY PILOTS 


YOUR C. AA. 
CERTIFICATE 


If you have a “Log Book” and « can pass the written test on the Civil Air Regulations! 





You will have just 60 days after you are “Disc harged” to get your C. A. A. Certificate. If you can’t pass 
a test on the Civil Air Regulations within the 60 days, you will have to take a complete written and 


Flight Test to get your Civil Pilot Certificate. 


A Log of your flight time will help you get that "Flying Job" 
The Operator will want proof—He won't take your word for it. 


Steele's Log Books and C.A.A. Pilot Regulations are 100% up-to-date. Get yours now! 


PILOT LOG BOOKS 


PARACHUTE LOG BOOKS 


No. 100—C.A.A. Pilot Regulations.......... $1. - No. 105—Parachute Rigger Regulations...... $ .25 
No. 200—Pilot Log Book............-..e.e08 85 No. 500—Rigger Log Book............ccccee 1.00 
No. 203—Senior Pilot Log Book............ 1. 25 No. 501—Master Loft Log Book............ 1.50 
No. 205—Master Pilot Log—size 51/2” x 9!/4”—144 pages (new—Designed by Bomber Pilots)....... $1.50 


We pay ordinary Postage — C.0.D. and Airmail will be extra. 


STEELE'S—Dept. 143—2227 West Washington Bivd., Los Angeles 7, California 


DISCOUNTS TO: JOBBERS - DISTRIBUTORS - DEALERS - BOOK STORES - FLIGHT OPERATORS-SCHOOLS ETC. 
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The LEWIS CATALOG 


IN AVIATION 





YOUR GUIDE TO POST-WAR OPPORTUNITIES 
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NAVY FLIES AT LEWIS 


Today the wings over 
Lewis are those of 
Navy-training AVT 
Flight Officers. Our 
full-time job till 
Victory iss won! 











Mirroring the tradition and character with which this great insti- 
tution is endowed. the Lewis catalog points the way to Aviation’s 
future—and yours—in the boundless post-war opportunities in 
aviation which will be open to those with training and experience 
in that field 

Just as Lewis has been leading Aviation to ever new horizons 
since its earliest beginnings in 1929, so the Lewis catalog has 
helped thousands of America’s Youth in choosing the aeronautical 
training best suited to their abilities. For the 42 pages of the 
new Lewis catalog are crammed with interesting, factual informa- 
tion on the school—its accommodations, faculty, courses and 
subjects. 

Lewis is not a mass production school—each student receives 
personalized instruction from experienced teachers, each a 


specialist in his field. Classes are purposely small to give maxi- 
mum student development. There is no better testimony to the 
success of this educational policy than the fact that today Lewis’ 
graduates are writing aviation history in their accomplishments 
on every war front and in every major branch of the vast aviation 
industry. And, Lewis’ courses in Flight, Master Mechanics and 





“CONTRACTORS TO 


LEWI S SCHOOL OF AERONAUTICS 


Aeronautical Engineering have full recognition by both Federal 
and State Aeronautical Authorities, as well as the United States 
Office of Education. 

In order that you may plan your future in Aviation, write for 
your copy of the Lewis Catalog today. Applications for enroll- 
ment in post-war Classes are now being accepted as far as possible 
in order of their receipt. 


LOCKPORT, ILLINOIS 
Dept. F-12 





Gentlemen... . Kindly send me your illustrated FREE CATALOG 

| am especially interested in (check course): 

[]Aeronautical Engineering [_]Master Mechanics Course 
[_] Flight Courses 

Previous Schooling a Age 

Naome— a City 

Address Stare 
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“LL SAY 
HARLEY-DAVIDSONS 
CAN TAKE IT” 





“WEZERE at (CENSORED) 90% of the motor 
cycles are Harley-Davidsons and they sure 
cah take a lot of punishment. The territory for 
miles around is deep sand, steep hills and val- 
leys. A motorcycle has to have a lot to hold 
up under the treatment we give ‘em, and 
Harley-Davidsons do this with plenty to spare.” 
That's an example of letters pouringin fromall 
parts of the globe. No wonder,thousands of 
motorcycle enthusiasts are saving up for 
the day when they can again “twist the throt- 
tle’ and roll down the highways together. 
Get lined up for YOUR new Harley-Davidson 
after the war — BUY WAR BONDS NOW. 


Write for free copy of ENTHUSIAST MAGA- 
» ZINE, filled with illustrated motorcycle stories 
€ ¥ HARLEY-DAVIDSON MOTOR CoO. 
Dept. F, Milwaukee 1, Wis. 
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Evecreicity 


For Any Job—Anywhere 


ONAN GASOLINE 
DRIVEN ELECTRIC 
GENERATING PLANTS 
provide electricity for 
all Aviation applications, for emer- 
gency, standby and regular serv- 
ice at airports and bases. 


Thousands of these reliable, sturdy 

Plants are doing a winning job 

for America’s mighty air power, 

providing current for starting, 

communications, cabin heating, 
i operation of landing gear, and 
Be other aviation purposes. 


Ratings from 350 to 35,000 watts 
50 to 800 cycles, 110 to 660 volis, 
A.C., 6 to 4000 volts, D.C. Also 
dual A.C.-D.C. output models. 


q Your inquiry for 
present or post- 
war needs invited 


D. W. ONAN & SONS 


543 Royalston Ave. Minneapolis, Minn. 
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GLIDER BLUEPRINTS 


Available for Immediate Use 
1. UTILITY TRAINER —2 
PLACE side by side. Dual con- 
trols. Has N registered number, 
2. HIGH PERFORMANCE SOARING 
GLIDER carries CAA, NR license. Side 
by side, trophy winner sailplane. 
3.PRIMARY GLIDER, simple design and 
construction. Can soar. Open cock-pit. 
4. PRE-FLIGHT TRAINER, rugged, safe, 
fool-proof. Designed for beginners. 
FREE 3-VIEW PICTURES 
California Aero Glider Co., Inc. 


WRITE. Dept. FJ-1829 W. 62nd Street 
*- Los Angeles 44, California 




















































YOU TOO CAN PREPARE 
AT HOME! 


help you become an aviation mechanic. 
LANTIC HOME STUDY COURSE offers 
tical, thorough training in AIRCRAFT ENGINE 
MECHANICS. 


—and like Mr. Sims se- 
cure knowledge that will 
AT- 


prac- 


There are 20 easily understandable lesson 
assignments based upon many years of 
successful aircraft training. Examination 
papers are corrected by our government 
licensed instructors and returned to you. 


Write for descriptive folder. 
















Send me immediately information about the | 


Atlantic Home Study Course without any ob- 
ligation on my part. 
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THE BABY SHARK 


Newest ‘'G”’ Line Sensation 
for all Class A 
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;AS POWERED SUPER 

~. sprep PLANES FLOWN 

UNDER FULL CONTROL 
NOT RADIO CONTROLLED 


Protected By Patent Pand. 





VICTOR lg & CO, 
Dept. P, Texas 








We 
still have 
a limited 
supply.Get 
yours now 
before it is 
too late. 






FLYING — SHOOTING 
DRIVING—FISHIN 















) 30-day trial. Alse 
ground to your prescripe 


$3.75 to tion. Write for booklet, 
W.F. BELZ, INC. Opticians, 2 €. 44th St., New Yor« 
$15.00 Speciatists in Fitting Shootina Glasses. 








FOR FINANCIAL INDEPENDENCE 
AFTER THE WAR — 


be an AIRCRAFT 
INSTRUMENT TECHNICIAN 





Av tion Cen- 
e! in attend this 
school AT THE SAME 
TIME! 

As 1 Critical Man- 
power Are Los An- The Directional 
geles needs more air- Gyro...one of 
craft wore rs The n, the typical in- 
proaches the Pacific or struments yeu 
final stages, it appears would service. 
tl manpower needs here may con- 

nue heavy here long after they have 
been reduced elsewhere. 

IF you are free to come to Los An- 
geles, you can help the war effort 
NOW by being employed immediately 

iircraft or other war plants. 

ND while you are so employed 
you can prepare yourself at American 
School of Aircraft Instruments and 
build a permanent, ——— = and in- 
teresting lifetime car - - NOW 

as an AIRCRAFT INSTRU MENT 
TECHNICIAN We will arrange your 
hours of attendance to fit your hours 
of employment Choice of four resi- 
dent courses ranging from 12, weeks 
o 8&8 months SEND THE COUPON 
NOW 

Send for this 


C.A.A. Approved 
Instrument Repair 
Station No. 1028 


FREE 


' American School of Aircraft Instruments ! 
i 3903 San Fernando Rd., Glendale, 4, California 
' Please send me free 24-page book on ‘‘Your L] 
0 tunities as an Aircraft Instrument Tech 4 
i nician.”’ 
: Il am interested in the course checked below ! 
i J} MASTER INSTRUMENT COURSE (8 MONTHS) i 
] Pressure instrument Course (12 Weeks) } 
i Electric instrument Course (12 Weeks) ] 
4 Gyroscopic Instrument Course (12 Weeks 
1 Home Study Instrument Course i 
i NaMeC.....cccccccscsccosccceseveses Age } 
r BONED .c cababededesicevousedennese i 
r ( ; BtAte.. 0c cvccses Zone...... t 
I vou desire he nployed while training, 
t eck he F cy | 
F-Y §j 
fas = ee a ee ee ee ee ee ee ee ee oe oe 


FLYING 


(Continued from page 148) 
qualified by the end of this year. with 
500 more in training. Enrollment has 
been suspended for the present as there 
are at least 1,000 more girls who have 
been interviewed and found to have the 
necessary qualifications. Commitments 
have been made to continue the program 
on this basis to the end of 1944. 
| The use of women pilots by the AAF 

began with the organization of a squad- 

ron of experienced women flyers, based 
at Wilmington, Del., by Mrs. Nancy Hark- 
ness Love, wife of Col. Robert Love, 
Deputy Chief of Staff of the Air Trans- 
port Command, who was herself an ex- 
perienced pilot. Miss Cochran, in the 
meantime, had ferried a bomber to Eng- 
land and made a study of the use of 
women pilots there. She recruited and 
took with her a group of 25 experienced 
| American women pilots, most of whom 
| are still flying under contract to the RAF 
| in England. 

| As facilities became available for the 
| ne of women pilots, it was carried 
| on by the Training Command at Houston, 
|under Miss Cochran’s supervision. This 
| training rapidly expanded the number of 
|pilots available for Mrs. Love’s ferry 
squadrons. 

The first exclusive women’s training de- 
| tachment, the 319th, was opened at Hous- 
| ton and the first class graduated in April, 
| 1943, after a six month’s course. Since 

| then a class has been graduated and a new 
|one enrolled every month. The whole 
| training project has now been moved to 
| Avenger Field, Sweetwater, Tex., with 

McKaugham & Kriegel Aviation Enter- 
| prises as the contractor. 

Meanwhile, separate squadrons of the 
ferry command, under the Air Transport 
Command, have been established at Long 
Beach, Calif., Dallas, Tex., and Romulus, 
Mich. Each is under a squadron com- 
mander, with Mrs. Love acting as senior 

| squadron commander with general super- 








| vision of these activities. 


WASP’s are civil servants at present 
| and are paid $150 a month while in train- 
ing and $250 a month upon graduation. 
They receive the regular $6 a day when 
| away from their bases and when at the 
| base live as junior officers, paying for 
their own rooms and mess. Uniforms, now 
| being approved, will be furnished them. 
| At Camp Davis the WASP’s have their 


valent to bachelor officers’ quarters. But 
the decorations and frills are enough to 
give a bachelor officer something to think 
about. Over each G.I. cot is a silken 
coverlet. There are lacy pillows. Window 
curtains run distinctly to the distaff side. 
Almost every room, however, shows the 
traces of serious work. There are maps 
and charts—no pin-up boys—on the walls. 
There are a few modern novels on bed- 
head tables but there are more text books 
on weather, flying and artillery 

Under these conditions the morale of 
the girls is obviously high. They talk in- 
telligently of their jobs. There is plenty 
of kidding and horseplay, too. And all of 
them are looking forward to further par- 
ticipation in the other projects, now un- 
der restriction, but which will be an- 
nounced as their usefulness to the Army 
Air Forces is increasingly proven. END 








own building, divided into rooms equi- | 








163 


HOME TRAINING FOR 


Beginners and old-timers rave over 
this easy’ war-time speed-up’ 


for the first 
the world 
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National's Shops 


This training at 
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Ne to funda- 
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by residential stu 

dents at National 

Schools. On 

the experience it 

teaching thou- 

sands of stu- 

dents has come 

this simplified PARTIAL CONTENTS 
easy - to - un- 

Gerstand. Ma - 

ehinists 

Course 

If you mail Coupon immediately, we'll give you 
absolutely Free, seven marvelous Drafting Les- 
sons, and a complete Machinist’s Dictionary of 
terms, etc., and two Practical Shop Mathematics 
Texts, which you will find essential in your 
daily work. 


Machine Tools Completely Described 
and Fully Demonstrated 


Measurements and Gages. 

Drill Press Operations. 

Lathe Operations. 

Milling Machines—All Types. 

Shaper and Pianer Set-ups. 

lain ane _eaneeraes 

Grind 

Bluepr int. ‘Reading 

ft 









Offered Exclusively by 


NATIONAL SCHOOLS 


LOS ANGELES, CALIFOR 


. 
: Paste on | 
Penny 

J. A. ROSENKRANZ, a 

NATIONAL, SCHOO De Postcard l 
| ¢ So. Figueroa Asi... is Angetes 37, Calif. | 

Yes, without of aig gy | mysel any p 
| 1c ‘once, you 3-VOLU ME "MODE RN. iM AC INE 

SHOP TRAINING COURSE. Within 7 days after re- | 
| ceiving the Course ‘and marvelous Bonus Gift for 

Sronpinenes. u either return the shipment, and owe | 
l you nothing; or if satisfied, I'll send you $3.00, and 

83.00 a month until a total of $12.50 is paid ‘final l 
| payment, $3 | 
| WAM 2c ccc ccccecccccssccvvescesvesseceesses 
| SEE .c cencknces sketsntntndstadseceoness l 
CITY . 2 we cee cee eee we eeeee STATE - | 
| OCCUPATION... . - AGE <7 

SAVE 10%. You may deduct $1.25 if y 

cash $11.25) with this Coupon. Same retur n privi- i | 
| lege Sa refund guararteed. 
aceamicdidinasiatiabianidiebeidindaddieall 
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1929, this 


we the January, issue of 
magazine 

The most “ambitious exhibition of air- 
craft which has yet been staged anywhere 
in the world,” was held in the Chicago 
Coliseum in December. Seventy-eight 
planes were on display in the booths of 
55 manufacturers and Only 
four military planes were exhibited. En- 
varied from the hexagonal air- 
cooled 600 h.p. Curtiss Chieftain to a tiny 
Henderson motorcycle engine rebuilt for 


operators. 


eines 


service in the Heath Parasol The 
rowth of the automobile industry was 
cited by Robert S. Clary in an article 


boosting retail sales of aircraft. “It is 
entirely possible,” Mr. Clary stated, “that 
by 1958—and perhaps by 1948—aircraft 
production will exceed 3,573,671 planes a 
year eg 
The General Electric Company reported 
new fog-piercing air- 
plane consisted of a quartz 
neon-filled lamp of low voltage giving a 
red light Maj. H. H. Arnold (now a 
full general and commanding general of 
the AAF) compared the difficulties of 
cross-country flying in the “early days” 
with the safety and comfort of 1929 . 
Lieut. Comm. P. V. H. Weems, the famous 
navigator, discussed the fail- 
ures of recent long-distance ocean flights. 
The Massachusetts Institute of Technol- 
ogy had recently dedicated its new Gug 
genheim Aeronautical Laboratory, which 
included two wind tunnels J. Don 
Alexander. president of the Alexander 
Aircraft Company, predicted that the “‘of- 
fice plane of the future,” would be a 
weather-proof monoplane able to cruise at 
over 100 m.p.h., land at 35 m.p.h., and 
to take off from and land on small fields 
Margery Brown, writing on “Wom- 
an’s Influence on Aviation,” declared that 
while men might “prefer to have women 
leave aviation strictly alone, this is a 


development of a 
beacon It 


navigation 


vain 
hope.’ 


Training Command 
HE AAF Training Command 


July 7 by merging the Flying Training 
and Technical Training Commands, is the 
le command in the Army with 
outside Washington. The 
command headquarters are at Fort 
Worth, Tex. The new organization plan 
divides the coast-to-coast educational sys- 
tem geographically into western, central 
and and accomplishes a 
functional grouping of the hundreds of 
varied training activities to supply various 
Army technicians. 

It is designed to effect close co-ordina- 
tion between flying and technical training 
commanders operating in the same gen- 
eral The command will train pi- 
lots, bombardiers, navigators, aerial gun- 
ners and more than 65 types of ground 
and air combat crew technicians. 


created 





largest sing 


headquarters 


eastern areas 


area. 
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Wind Driven Generators 






12 VOLT 
* 
8-10 AMP. 
* 
ONLY 
9 POUNDS 








Completely equipped to keep 
battery in top Y condition. 6, 12 
and 24 volt models, weight only 
6 to 18 pounds. 


Engine Driven Generators 
pets, 





Complete with regulators, for any 





engine—6, 12 and 24-volt models 
—6 to 35 amp. Grease-sealed 
bearings electro-graphitic 
brushes . . . fully guaranteed. 


Electric Direct Cranking Starters 
Please inquire on business letterhead 


CHAMPION 


AVIATION PRODUCTS 


LOS ANGELES 15 CALIFORNIA 










“Now, if we 





were only 

staying 
at 

THE ROOSEVELT’’ 


When you stop at The Roosevelt you 
don't risk getting marooned like this. 
For you'll be within walking range of 
Manhattan's Midtown activities. Direct 
passageway from Grand Central Ter- 
minal to hotel lobby. A reservation at 
The Roosevelt liquidates a lot of bother. 
Rooms with bath from $4.50. 


THE ROOSEVELT 


Robert P. Williford, General Manager 


MADISON AVE. AT 45th ST., NEW YORK 


—A Hilton Hotel— 


OTHER HILTON HOTELS FROM COAST TO COAST: 
TEXAS, Abilene, El Paso, Longview, Lubbock, Plainviows 
NEW MEXICO, Albuquerque; CALIFORNIA, Long Beach, 
tos Angeles, The Town House; MEXICO, Chihuahua, 
The Palacio Hilton. Hilton Hotels. C. N. Hilton, President. 
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RATE: 8c PER WORD FIRST 15 WORDS $1.00 








AERIAL CAMERAS—How to Make and Use Them. | SOUVENIRS, Pistons for ashtrays, cylinders for 























AIRPLANES FOR SALE Complete, illustrated 72-page book by Claud J. | lamps, $1.50. Curtiss 1-40, Bell P-39, Thunder 
. ere q Dry, only $1.00. Aircraft Directory, Athens, Ohio. bolt P-1 naged propeller blades $5.00, wooder 
HEATH PARASOL, $185 ; Aeronca C-3, $200; J-2 propellers ( nan Heinkel captured Lon 
eds recover, $200; planes less motors $100 SIMPLIFIED INSTRUMENT FLYING—Takes the | don 1940 souvenirs 5%c. List, stamp, please. Mar 
These are only a few of the bargains in the headaches out of blind flying instruction, com- vin Northrop Aeroplane Co., Minneapolis 1, Mint 
ill edition of the Used Aircraft Directory, rushed plete, only $1.00, Aircraft Directory, Athens, Ohio 
e for 25e pc tpaid. Gives owner’s price SCHOOL Material engines, instruments, gears 
ition of ylanes Used Aircraft Directory, SIMPLIFIED FLYING— Easiest method for every- wheels, tires, Hydraulic New Continental R-670 
Athe Ohio thing from takeoffs to stunts and navigation, only | rocker arms master rods. Used Army blanket fly 
Ca yg ga 2 $1. 00. Aircraft Directory, Athens, Ohio } ing suits $12.50, leather $35.00, Leather flying 
FOR SALI Stre n lined Water Sled, airdriven nena boots $3.50, helmets, life rafts and paddles. List 
Encl i cockpit, aluminum floats, airplane mo- “AIRCRAFT Hydraulic Systems,” by E. W. Mce- stamp, please Marvin Northrop Aeroplane Cs 
Sale caused by Eastern gas restrictions. Pic- Donough Design-Theory-Operation. A special- Minneapolis 1, Minn 
ire,.etc., On request. H. J. Koplin, 6101 Glenoak ized br: anch of aeronautics for students, mechan 
AY 3altimore, Md. | ics, engineers, draftsmen, training schools. Test- WARPLANE photograph Specimen and_ list 
- } ing and maintenance of commercial and military (1,000 tities), send 25¢. Real Photographs, Ltd 
AIRPLANES WANTED | hydraulic installations treated fully. $2.50. Air- Southport, England 
|} Craft Specialties, 134 So. Waller Ave., -Chicago, 
WANTED: Licensed lightplane up to 90 H.P. In- Illinois - = PLANES, Boats, Hundreds of Hobby Items. Ca 
luc nformati and price first letter. Richard ies log 3c. Americas Hobby Center, Dept. P14, 40 
\ Route 1, Xenia, Ohio. 5e BUYS back-dated magazines. Foreign, domes- E. 21st St., New York 10, N. ¥ 
tic, arts. Catalogs 10c Cicerone’s Mag azines, 








AVIATION SUPPLIES 863 First Avenue, New York (17), N. Y. INSTRUCTION 








CORRESPONDENCE COURSES and. self-instriv 


3 V Tires :—Fac Stocks—O1 ials 6:00c6 | 1. ; 
new tie Factory St af apecials € | FREE—‘“How to sharpen drills factory accuracy 
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non d, :00x4, 8:00x4 Smooth 2-ply $8.75, 4- - ‘ a : tion books, slightly used Sold, enter ’ 
j ply $10.75. Tubes $3.25. All sizes stocked 6 50x Bi ba ones a1 e = oo a changed All subjects TR lp en Re 
§ «610, 7:50x10, 8:50x10 Regular. 8.00-10.00 Smooth ae Fy Seen ore Tee Cash paid tor used courses. Compiete details and 
Contour Tailwheel 6x2 Solid Tailwheels $1.45 84-page illustrated bargain catalog FREE. Writ 
I prices [mr ediate deliveries New_ re- QUALIFY as Airplane & Engine Mechanic 1943 Nelson Company, Dept. 237, Chicag 
erchandise. Sensenich Propellers B.G texts prepare you for A & E rating (license) 
k mpion spat Plugs. Storage Batteries exan Covers all phases required mechanical COMMERCIAL PILOTS—war training progra 
\ eld Pyralin. Scott Tailwheel Assemblies work, diagrams and latest Civil Air Regulations need you—prepare with us for your al 
s rd Rings Bob Trader Aero Supply, Mu- Author holds A & E Certificate plus Aeronautic al rating Regular Commercial Course 
Airport, Pittsburgh, Penna Engineering Degree. Aircraft text $1.50. Engine course $25.00. Pan American Navigatio 
— ow text $1.50 Combination $2.50 Postpaid or ice, 12021 Ventura Blvd., N. Hollywood, Calif 
ers BUSINESS OPPORTUNITIES C.0.D. Flight Press, Box 101-A. Edwardsville 
Illinois PASS CAA Examinations! Simplified home study 
POST WAR PROJECT READY Including Design course prepares you for written exam for Privats 
gineering, and complete tested airplane. Unusual Pilot Certificate All your questions answered 
d low speed performance. Scientifically 500 AVIATION Questions correctly answered Set your own pace tates reasonable Write to 
ed for Post Office roof landings and con- $1.00 Agents wanted Tuck Publishers. 73 8 day Wisconsin Aeronautical Institute, 1522 Flett 
gested space takeoff. Non Spinning, landing speed Shirley, Pontiac, Mich Ave.. Racine, Wis 
g inus 20. Performance recognized by fore- 
t my and civilian test pilots. Worthwhile MISCELLANEOUS WANTED—MISCELLANEOUS 
ition to post war progress and industry. 
- Responsible people will receive full co-operation REAL Photographs (Not Imitations) of the “Ty- a Poems wanted to be set 1 us Sen 
n this project by ré ting further information. phoon,” “Mosquito,” “Thunderbolt,” and big 40 vem for immediate consideration Five Sta 
A Post Office Box 1214, Beverly Hills, Calif page illustrated catalogue of latest Allied and Mus sic Masters, 448 Beacon Bld Boston, Mass 
oe 7 enemy fighters and bombers (including Japanese), 
2 BOOKS all for 25c, post free. Aeroplane Photo Supply. CASH [IN ON YOUR AVIATION IDEAS! We wil 
’ Box 195, Toronto, Canada. manufacture and market additional Air Navigatior 
AIRCRAFT & tere MECHANIC MANUAL— = Instruments, posemaene and Gadgets, such as 
st off the press—contains typical new examina- mie Computers, Calculators Protractors Plotters 
sd tions. pees for your yn ty Only $3.00, post- | BUILD your own famous BG6 single place utility | Charts, Books, ete., whethe: patented or not. E 
paid or C.0.D, Quiz System, 12021 Ventura glider or BG8, 2 place training sailplane from clusive selling rights, outright purchas or royalt, 
Blvd., N. Hollywood, C uit. government certificated plans. Designed for Winch basis, whichever you prefer. If you have a prod 
; pasate auto or airplane tow. Complete plans and speci uct which you think marketable contact us at 
COR MERC CIAL and Private tate New typical fications are now available to a rs, onee stating full p articular All informatior 
Mu ” examinations are included in scneets, and colleges. Many of these gliders are mitted will be held in strict confidence. Jard 
Aeronautical Training” just published; only now flying and both types have aed successfully Import Co., 874 Broadway. New York x.y 
$3.00 postpaid or C.0.D Quiz System, 12021 used by the army airforces, colleges and high 
Ventura Bivd., N He llyw ood, Calif. schools. We also can supply some aircraft material PATENTS 
tata dene aa — and parts. Send 10 cents for illustrated circu- 
GROUND Instructors. At last, what you have lar. Briegleb Glider Company, Van Nuys, Calit I’. lictlars and Blanks Free.  Sterlit 
ed These three books prepare you for all Ri . - 1 llaza, Washingtor Dd. ¢ Gx 
ee - tructor’ A basic a. $3.00. 1,000 INVENTIONS and designs in trade for a ernment-Registered Patent Attorneys 36 year 
{ ind Instructor Rating,” all in multiple choice used plane or $500.00 tene Charette S., 213 a pat rage 
f necessary to prep are you for the govern- cond. St . eee se tg ’ i PATENT your (ood Ideas send me your 
t 53.00 ‘Air Navigation Note Book” sketch or on “| Free confidential advice 
th Dept. of Commerce Nav tion Plotter De- a my Sesiet : ture. Z. Polachek, Registered Patent Att 
Lux $4.00. Quiz System, 12021 Ventura Blvd., WAR Air Photos 1914-1918 Clear glossy photo- eer, 1234 Broadway. New York ¢ 
= N. Hollywood, Calif graphs, Spads, Camels, Nieuports skers, Alba- 
poemere nae — eaiinaaeineieas tross on the ground and in the Dogfights, athe .~ Cost. Book and advice free. L 
t you ILOTS Meteorology New text by Lt. Comte. Planes in Flames, Crashes, Aces, » Richthofen andolph, Dept, 372, Washingt dD. ¢ 
Halpine; an importa book for pilot or Instruc- Photographs 6c stamp brings talog of over we .~ a 
this. tor. Only $3.00 postpaid or C.0.D. Quiz System, 300 Photog raphs. Charkes Donald, Box 186, Union SITLATIONS WANTED 
12021 Ventura Bivd., N. Hollywood, Calif. City, si apne om . 
of elastin = OE oe ; arian = INDUSTRIAL Traffic Executive, ter rs | 
ge U. S. Coast atic Na Computer. Ss: “ne rience. Desires change to resp ! sitio 
Direct S time tance and drift. With In- a IG 4 Emblems amp “4 price list, send 15e. | Airline Trafic Dept. Rox 21; FLYING 
structions ; ¢ Quiz System, 12021 Ven. | Mobbysuild, 35-G West 32nd, New York, N. ¥ 
| Ter- BRivd., ni, Calif noaierct erie - 
1G nstructo 94° edition—v new *“ m SPOT CASH for your Guns or Ammunition! Or 
on at Ot Chole, “Typical Exar sateen tes aoe ne ior ——_—s in our Ledge “Guaran- 
roblems th solutions m t: iaPamenade teed Bargain Catalog,” featuring thousands of | 
other. Sa ist powell Or vy $3 p oman on Cae |} Guns and “‘Hard-to-get” items; send 25c¢ for Cata- | 
Quiz Svster 9 enture % N : | log (refunded with first order). We pay MORE, 
Calif. et 12021 Ventura Bivd., N. Hollywood, | ch for LESS because we handle thousands of | Leare at Heme. Many Make $50 a Week 


- | guns in all models, gauges, calibers, both new and 
tADIO TELEPHONE P t. Complete authentic used, from $5 to $1000.00. We also buy or trade The Radio re; 


: air business is booming due to shortage of 
nt examinations fully covered in “‘Radio 


new sets. The Pore nwent is spending millions for Radio 














L ‘ Keels, Rods, Outboards, Binoculars, Cameras, Ra- | equipment; CIVILIAN Radio technicians and operators 

T x Insti nent Flying’’ by Charles A. Zweng. This dios, Watches, Diamonds, Name your own price! are needed by Government in large numbers. Radio train- 
B latest k prepares you for Instrument Rating Describe’ your merchandise fully Money Back ing helps win extra rank, extra pay in Army, Navy. Get 
eces for Airlir ind Ferry Command Only Guar tee, backed by two generatior f ho into Radio quick. Train at home, Free book tells Radio's 

100. 1 _- tue of °n97 arantee, Haeneg by two generations of Honor opportunities, its bright future, how to make $5 to.$10 a 

1.00, postpaid or C.O.1 quiz System, 12021 he vee dealing Klein’s Sporting Goods aw week EXTRA fixing Radios while learning. Mail coupon 

ORK Ventura Blvd., N. Hollywood, Calif uth Halsted, Chicago . 
fo Rm TR “ORT N : t MR. J. FE. SMITH, Dept. 4AY7 . 
Re PRANSPORT AVIGATION— just published National Radio Institute, Washington 9, D.C ® 

¥ Redpath & Coburn. 612 pages, splendidly illus- | aTrENTION :—Amateurs, members of old A.A.L Mail me your book FREE. (No salesman will call. ¢ 

rated, handsomely bound, A timely aviation text If interested in future for light planes drop a line Write Plainly.) : 

AST: ly $4.50 postpaid or C.0.D PHYSICS (U. S to Les Long, Cornelius, Oregon : 3 : 
sen Naval Academy Edition) A timely book for every NAMB... .... 2.22. -220-----eeeeeeeesseeennesecenssenec ene: AGE....... . 
lainviows aviation student and potential officer. 954 pages. | Ns ” a : 
g Beach, illustrated and handsomely bound Only $5.50 MODELS and Supplies. Illustrated Price List 5c, : 
ihuahua, postpaid or C.O.D. Pan American Navigation Serv- Model Builders Supply Co., West 22nd, Hutchin- i ee coocceeecececeeeee-.TATE : 
resident. ce, 12021 Ventura Blvd., N. Hollywood, Calif. son, Kansas, . 





























EYE OF 
SIGNALETTE 
ALWAYS 
FIRMLY ON 
THE JOB 


SIGNALETTE 


NEW Fluorescent SIGNAL 
INDICATOR for Aircraft, In- 
dustrial and Railway Use 


Eliminates burnouts. No need of spares. 

Positive indication in brightest sunlight, 
any light, or total darkness. 

Instant adaptation to airman’s eyes, cock- 
pit to target. 

Has withstood vibrations to 10 G, and 
700,000 cycles of operation. 

Unaffected by temperatures —85° F. to 
160° F. 

Fits 54” standard lamp mounting AC42- 
B3593. 


Send for Signalette Bulletin. Outline needs 
for test samples. Address El Monte office. 


LITTELFUSE Inc. 


263 Ong St., El Monte, California 
4793 Ravenswood Ave., Chicago 40, Ill 








ag ALM ELLE 


COMBINED WITH 


Practical Mechanics Simplitied 












the speedy, simplified s 
dsaftsmen, engineers, accc 
on the stage. Learn eas 
by 4 figures without u 
cation; add long colum 
short-cut method. Lear 
micrometer, logarithms 
etc. Large illustrated vc 
only $1 postpaid. Sati 
friends with your sie. lee mental ox 


aatitnants...aemgen TON + , y | 








| NELSONCO. 327 So. Wabash, Dept. 309-A, Chicage 
Please send free detailsxbout “Short-Cut Mathematics und Practical 
Mechanics Simplified.’’ No obligation. 


NMEROs co cccccccccccecscerecccscesceseseseses eece | 
s Address.... 
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COMPANY 


Actus Products Company..... 
Aero Industries Technical Institute 
Aircraft Accessories Corp. 

Allison Division of General Motors 
Allegheny Ludlum Steel Corporation 


merican School of Aircraft Instruments 


Anderson Air Activities 

Atlantic Aviation Institute, Inc. 

Atlantic Rayon Corp. Industrial Fabrics 
Division 

Beech Aircraft Corp. 

Bell Aircraft Corp. 

Belz, Inc., W. F. 

Bendix Aviation Corp. (Radio Div. 

Boeing Airplane Co. 

Boots Aircraft Nut Corp. 

Breeze Corporations, Inc. 

California Aero Glider Co., Inc. 

Canadian Institute of Science 

Champion Aviation Products 

Champion Spark Plug Co. 

Chance Vought Aircraft 

Cleveland Model & Supply Co. 

Cleveland Pneumatic Tool Co. 

Collateral Discount Corp. 

Continental Motors Corp. 

Culver Aircraft Corp. 

Curtiss-Wright Aircraft Division 

Curtiss-Wright Propeller Div. 

Curtiss-Wright Technical Institute 

Dallas Aviation School and Air College 

Doak Aircraft Company, Inc. 

Douglas Aircraft Company 

Edo Aircraft Corporation 

Embry-Riddle School of Aviation 

Essex House 

Evans Products Co. 

Evans & Co., Victor J. 

Fairchild Engine & Airplane Corp... 

Felsenthal & Sons, G. 

Firestone Aircraft Co. 

Fleetwings, Inc. 

Franklin Aircooled Motors Corp 

General Tire & Rubber Co., The 

Goodrich, B. F. 

Goodyear Aircraft Corp. 

Grand Rapids Industries, Inc. 

Gulf Oil Corp. 

Hallicrafters, Inc. 

Harley-Davidson Motor Co. 

Hayes Industries, Inc. 

Heath Company 

Houde Engineering 

Indiana Technical College 

Jacobs Aircraft Engines Co. 

Kellett Aircraft Corp. 

Kollsman Aircraft Instruments 

Koh-I-Noor Pencil Co., Inc. 

Lektrolite Corp. 

Lewis School of Aeronautics 

Lincoln Aeronautical Institute 

Link Aviation Devices, Inc. 

Littelfuse, Inc. 

Lockheed Aircraft Corp. 

Lyon Metal Products, Inc. 

Martin Co., The Glenn L. 

National Radio Institute 

National Schools 

Nelson Co. 

Northrop Aircraft, Inc. 

Oldsmobile Division of General Motors 
Corp. 

Onan, D. W., & Sons 


Pan American Navigation Service 


ON eS error Pere eee 


Parks Air College 

Perfect Circle Co., The 

Piper Aircraft Corp. 

Pitman Publishing Co. 

Poulson & Nardon, Inc. 

Pump Engineering Service Corp. 
Republic Aviation Corp. 
Roebling’s Sons Company, John A. 
Rohm & Haas Co. 

Rohr Aircraft Corp. 

Romec Pump Co. 

Ronald Press Company, The 
Roosevelt Hotel 

Ryan Aeronautical Company 
Skylark Manufacturing Co. 
Snap-on Tools Corp. 

Snyder Aircraft Corp. 
Southwest Airways, Inc. 
Spartan Aircraft Co. 
Spartan School of Aeronautics 
Sperry Gyroscope Co., Inc. 
Stanzel, Victor & Co. 
Steele's 

Studebaker Corp. 
Switlik-Parachute Co. 
Tinnerman Products, Inc. 
United States Rubber Co. 
Waco Aircraft Co. 
Weatherhead Company, The 
Wittek Mfg. Co. 

Wright Aeronautical Corp. 
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NGINEERING 2 wontns 
E 27 MONTHS Statement of the ownershi; irculation, etc., required by th Y of Congress of August 
1912, and March F Fiving published monthly at Chicago, s, for Oct 1, 194 
Courses in Aeronau al, Chemical, Civil, Electri- State of Illinois, County of Cook, ss. tefore me, a notary public in and for the te and county aforesaid, 
Mechanical I io Engineering. One yea personally appeared A, T. Pullen, who, having been duly sworn according to law, deposes and says that 
rses in Radic ting. Approved by C.A.A. he is the business manager of Flying and that the following is, to the best of his knowledge and 
| courses, NO af st. Low rate. Large in belief, a true statement of the ownership, management (and if a daily paper, the circulation), ete., of the 
trial ear a oard, Enter Dec., Mar.. aforesaid publication for the date shown in the above caption, required by the Act of August 24, 1912, as 
: — amended by the Act of March 3, 19 embodied in section 537, Postal Laws and Regulations, printed on 
INDIANA TECHNICAL COLLEGE the reverse of this form, to wit 1. That the names and addresses of the publisher, editor, managing editor 
121 E. Washington Bivd., Fort Wayne, Ind. and business managers are: Publisher & Editor, William B. Ziff, 540 N. Michigan Ave., Chicago 11 
Man ger. B. G. Davis, 549 N. Michigan Ave., Chicago 11, Ill.: Managing Editor, Max Karant, 
higan Ave., Chicago 11, Ill tusiness Manager, A. T. Pullen, 540 N. Michigan Ave., Chicago 11, I 
INVE NTORS and he owner is: (If owned by a corporation, its name and address must be stated and also immediatets 
r — — under the names and addresses of stockholders owning or holding one per cent or more of total 
read and protitec of stock. If not owned by a corporation, the names and addresses of the individual owners must be 
by our free books It owned by a firm, compan ‘n other unincorporated concern, its name and address, as we 1 
Pa = m. Tice each individual member, must be given.) Ziff-Davis Publishing Co., 540 N. Michigan Ave., Chicago 1 
nd How to Se W. B. Ziff Co., 540 N. Michigan, Chicago 11, I1.; William B. Ziff, 540 N. Michigan Ave., Chicago 1 
Y ir Invention B. G. Davis, 540 N. Michigan Ave., Chicago 11, DL: A. Ziff, 540 N. Michigan Ave., Ch l 
‘ully explain many intere points to inventors and S. Davis, 540 N. Michigan Ave Chicage 11, I. 3. That the known bondholders, mortgage ant 
strate important :nechani principles. With books security holders owning or holding 1 per cent or more of total amount of bonds, mortgs : a h 
send free idence i Inve ntion”’ form. Prompt securities are: (If there are none, so state.) None. 4. That the two paragraphs next above, giving the names 
easonable - leferred payments. Write im- of the owners, stockholders, and security holders, if any, contain not only the list of stockholders and 
»; Victor J. I ans «& Co., egistered Patent ecurity holders as they appear upon the books of the company, but also, in cases where the stockholder 
At 8, 848-A Merlir ling, Washington 6, D. ¢ or security holder appears upon the books of the company as trustee or in any other fiduciary relation, 
the 1 of the person or corporation for whom such trustee is acting, is given; also that the said two 
aragraphs contain statements embracing affiant’s full knowledge and belief as to the circumstances and 
PRIME LOANS TO wnditions under which stockholders and security holders who do not appear upon the books of the company 
ustees, hold stock and securities in a capacity other than that of a bona fide owner; and this afflant 
4s no reason to believe that any other person, association, or corporation has any interest direct or indirect 
CORPORATIONS—Unsecured = the said stock, bonds, or other securities than as so stated by him. 5. That the average number of 
= 7 copies of each issue of this publication sold or distributed, throuch the mails or otherwise, to paid 
INDIVIDUALS—Collateralized | ibers during the twelve months preceding the date shown above is ...... * Babe s information 
— is required from daily publications only.) A. T. Pullen, Business Manager. (Signature of business manage 
phe ate a Sworn to and subscribed before me this 50th day of Septembe 145, 
ollaTrera iscoun orp. Seal.] Mae Harris, Notary Publi (My commission expires 8 11, 1944 
Graybar Bidg.—New York City 
























| Flight 
Instructor 
} New Revised 
t Edition 
i by CHARLES A. 
f ZWENG 
t Author of 
f “Radio & Instrument Flying,’ Eto. 
This important new book, just off the 
| press, will prove invaluable to the Instructor 
as well as to his student. All maneuvers are 
” fully covered and illustrated. The new “‘series of 
eights” and ‘‘series of turns” are showr. New fea- 
tures include, ‘Flight Examiners,’’ and ‘Methods 





Other new sections cover the new Mf 
**multiple choice’ examinations given for “‘flight 

instructor rating.” Handsomely bound in Blue Leath- 
erette with gold letters. Price $4.00, postpaid or 


NEW DEAD RECKONING EQUIPMENT 


For Defense of Land, Sea and Air 
AIR NAVIGA- 


Formerly 




















12021 Ventura Boulevard 


Gives you personal 


OUTSTANDING NEW AVIATION 
DEFENSE BOOKS 








CHARLES A. ZWENG 
Instructor U.S. Army Air Corps 


Instruction 


PAN AMERICAN COLLEGE of 
CELESTIAL AIR NAVIGATION 


(APPTLIATE PAN-AMERICAN NAVIGATION SERVICE) 
offers the student 


CELESTIAL AIR NAVIGATIO This 
griation has developed ape durin 
Sin the beginning of the second work 
apparent to the eg 
navigators existed Immediately ° 
41, marking the actual beginning of the world war for 
State overnment began to survey the 
draw ra y navigators 
instructors. Schools 
training. Former 
American College of Celestial Air Navt- 
world. Some 
countries; 
Corps or with 


important field oF 





instructing in the Army Air 


. Schools for advanced training ever before 

oy nenneassen of the air offered such opportunities as 
e pre 

THE CELESTIAL COURSE—This course is under the per. 

sonal supervision of Charles A. Zweng, recognized au- 

thority on Air Navigation and former Instructor in the 
J. Ar Air Corps. 

Air Navigation Equipment, including Aisgpatt, Sextants. is 

under the tec hnical supervision of Lt. Pp 

Weems x re cutatending Coatioae ‘ana British 

authority * Ceiestini Air Navigation, author of “Air 

Navigation’’ (Gold Medal Fdition) "ond “Alr Navigation": 
British Empire Editton) 


PAN AMERICAN COLLEGE of 
CELESTIAL AIR NAVIGATION 


12021 Ventura Blvd. North Hollywood, Calif. 























‘ — a RADIO and INSTRUMENT FLYING: By Charlies 
1 Com merce A: Zweng, Instructor, U. 8. Air Corps. New 
“' Navigation 1941 Edition covering new important material 
Plotter. Neces- Written especially to prepare the pilot for gov 
sary nod ross- ernment examination for “instrument rating 
a. Radio-Telephone Permit included with Meteor- 
mercialandin- l0gy, Radio-Orientation, let-down, off-course 
strumentrating 4nd alternate airport problems Only $4 00 4 
examinations. postpaid 
Difficult radias FLIGHT INSTRUCTOR: A new text covering scope 
of action, Of- of the written examination for flight instructor rating. 
course and al- vew authentic Multiple Choice questions with answers 
ternate airport included, $3.00 rostpaid. or C.O.D 
b CELESTIAL NAVIGATION—complete equipment consist 
problems plot- ing of, Air Navigation Note Book and Navigation Plotter, 
ted and solu- Simplified Celestial Navigation, Air Almanac, Line of 
tions given in — Book, and Tilyne e Star Chart, all 6 items only 
a simple un- $11.75 postpaid or C.O. 
lerst labl AERONAUTICAL TRAINING. New enlarged 1942 edi- 
derstandable tion. For the first time shows separate sections con- 
method similar taining Private Pilot and _Gommercial Pilot ‘‘Multiple 
to the text Choice 5-00 posta LF S government test 
s th i easy. § 00 postpaid or c.0 
gh = ¥- GROUND INSTRU Written for the student pre. 
—2 re paring for **Ground “Inetreseter ating.’* cellent for 
emy, but im-  (iass work. Covers Navigation, Metcorology Aircraft 
proved. Book and T f Flicht, Engines and Civil Air Regula- 
size 168% TB Sort ub SO Pee e ee Gore: Off th 
handsome red leatherette with gold letters. Plotter con GRoU : 5, he press Novem- 
rl ontains ‘‘Multiple Choice’ exam inatioi bd ” 
ta ned in patent cover ‘pocket. Combination only $4.00 Rav igation, Meteorology, Aircraft and Theory of Flight THE NEW “LINK" OCTANT 
— or C.O. _— Engines and CAR. Nom venclature and aviation dictionary 
ack of beck and different Something *“Bubbie cype’’ for aircraft celestial Navigation. 
imp tant Announcement afforc be without. $3.00 stpaid. OF ” mr Price $262.50. 4 
AIRLINE TRANSPORT PILOT RATING—A Now Book be purchased in combination with ‘‘Ground In- 
structor’’ for $5.00. * R ded for the Student 
7 he publishers 2 anno-nce he pybliention of 2 ese * AIRPLANE and ENGINE. MECHANICS: Examinations, 
harles — and Alla ng—AT s w authentic izz now covers the new Multi 3 
PILOT RATING (ready abo rt Oct. Sth) Choice» a fully illustrated wit ec SS Segiening Study of Celestial Nevigation: 
his book is desig ned te serve the need of all pilots di Used by Lockheed, Douglas, Northrup, yaa Note igation 
> government examination for an es schools. Why fail? Only $3.00 ad S 4.00 
r both examinationssand R. ’ ‘estiai N 3.00 
cl Alr Navigation and Instru- AIR NA (Gola. Me a aL utition includes me. erican Air Almanac : 1.25 
ilities on civil airways: Radio orien- teorology Just Published, &< Line of Position Book 2:50 
by radio. meteorology. METEOROLOGY FOR PILOTS ‘by Lt. Comar. Halpine. Tilynes Star Chart... 1.00 
sequence renorts. “upper ~—_ Kh, 3 Only te 75 postpa ~ 
“ter 0 onts ertinent t« r- 
Rating, incinding Alt Carrier Reguin- E-68 DALTON NAVIGATION COMPUTER, $10.00. $11.75 
ti 
Fully illustrated, price | E 
$4.00 postpaid or C.O0 - 


NORTH HOLLYWOOD, CALIF. 
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And when that victorious day comes, we'll be taking orders 
from you ... orders for the new (ulver Victory Models 

. the most flyable, most economical, cross-country air- 
planes you ever imagined. They, too, are worth waiting for! 


CULVER AIRCRAFT CORPORATION 
CULVER AIRPORT + WICHITA, KANSAS, U.S.A. 


CONTRACTORS TO THE 
U.S. ARMY AIR CORPS AND THE U.S. NAVY 


GLUER 





x 


Ask for FREE packet of 

beautifully illustrate 

Worth Waiting For 

postcards. 

CULVER AIRCRAFT 

CORPORATION 

Dept. F20 

Culver Airport 

Wichita, Kansas 
Please send me your 
FREE PACKET of 
illustrated postcards. 
I want to be among 
the first to receive 
specific information 
about the Culver 
Victory Models as 
soon as it can be re- 
leased. 
I {am 


tam not * pilot. 


Name 
Address 


City 


rr ee 7 
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WE’RE TAKING ORDERS FROM UNCLE SAM, TOO! 
Day after day, week in and week out, everyone at Culver’s and each 
piece of equipment is putting in full time on orders from Uncle Sam. 


Speeding the Day of Victory is serious business and we take it seriously! 
It’s worth fighting for, worth working for, and 
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ment: 
one | 
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17 years ago Oliver Parks said: 


*tAviation Must Have 


unded 17 years ago by its 
President, Oliver L. Parks, 
Parks Air College has enjoyed a 
systematic and effective growth in 
providing young men with train- 
ing to fit them for Leadership in 
Aviation. Today, Parks offers you 
the opportunity to benefit by the 
vision, perseverance, and stead- 
fastness of purpose of its founder 
in developing this school devoted 
expressly to the purpose of train- 
ing young men for careers in Avi- 
ation’s ever-growing field. 


Today, Parks is an accredited 
school of aeronautical training, 
offering education of college 
rank in three major courses. 


e' 
aa iy = detac Since 1934, practically 100% of 
etudent®s “acts. t of 2 all graduates of Parks have gone 
atio * tio di Jnool plan  & ‘ oo 
Forces Av ig with 2 SRO rely. a directly into the Aviation indus- 
Has ite ow? SP ool = qraining- Gea for his try. Now that Aviation is playing 
nee os military ie pecially quali such a dominant part in the War, 
£ fields p oe ' king 2 
asa facut a instruction: aa 
partictt ¥ | gt classes: 







, OO! . 
high *& their 
Ie Peet tao-thirds ” 
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LEADERSHIP TRAINING” 


You can profit from his vision as 
thousands of other young men have 


these men are more valuable than 
ever before. 

Whether you choose Aviation 
Operations Engineering, Aviation 
Maintenance Engineering, or 
Aeronautical Engineering as your 
special field, Parks Leadership 
Training will prepare you not 
only to a of ve mo to your 
country during war, but will pro- 
vide you with an educational 
background that fits you for un- 
limited opportunities in Aviation 
during peace. 

But get complete information 
about Parks now—find out just 
how valuable Leadership Train- 
ing can be. Send for the 64-page 
Parks catalog. It’s sent without 
charge if you'll mail the coupon 
or a postcard request today. 


PARKS AIR COLLEGE 
124 Cahokia Road, East St. Louis, Ill. 


Typical Examples of What Parks Leadership 
Training Can Mean to You 


CHIEF 
| ENGINEER 








He helped build the first plane of its kind only a few 
years ago. He helped build—and tested—a later model 
of the same general type. Then he became Superin- 
tendent of Production and today he is Vice-President 
of his firm. All this happened since he graduated in 
1929 from the Parks Maintenance Engineering Course. 








From Liaison Engineer to Export Engineer to Experi- 
mental Engineer to Patent Engineer is the progress of 
iach Sinaleenth 


one graduate from the A 
course of 1938. He assists in the discovery, investiga- 
tion, and development of new inventions on airplane 
designs and tools. He has created a number of designs 
of his own—and has contributed many ideas to the 
Progress of aviation. 


© Parks Air College, 1944 





Flying cargoes worth up to a quarter of a million dol- 
lars from Central America to the United States give 
this former Parks student plenty of excitement and 
interest. He hope from one place te another, often 
landing on airports that have been hewn out of the 
jungle wilderness. He's a graduate from Parks, °38, 
Aviation Op fi Engineeri majoring in Flight. 





a 
| 





i — fF 
Maybe you'd like the responsible job of Control 
Tower Operator at one of America’s busiest air- 
ports. Such was the job cf one Parks graduate 
until a short time ago when he was made District 
Manager of one of this country’s most progressive air- 
lines. He's a graduate from the Parks Aviation Oper- 
ations Engineering Course of °38. 





Enrollment limited to Male 
ames Spring Term begins 





a prominent aircraft corporation in the Midwest. He 
gives Parks Leadership Training credit for a great part 
of his success as he progressed through the Aeronauti-« 
cal Engineering Department to his present position. 








larch 27, 1944, 


